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[159**2] ^dtDNA««khJlil«7;^5>ge©* 



Blndlll 



£#8T*::££ft&£T*SI**lE«<0-&l£DN 
A. 

[S***3J ^tfDNAArfEfc^-rft3IB»*ftHS 

^r*r * "b<o-c**a*a i &«©-&&d n a. 



Poll 

_i_ 



Sill SphI Ibal Sail Ipnl 



Xbal 
1 



«a*ll 

| 

1.8 kb 



[15**4] -&j£DNA#E#iacDE?WtlTij*S 
n*EM£#T*'fe<&T<&£ga** 1 E«a£/£DN 
A. 

[&**53 ^fi£DNA*TO©S^2T*3 
n*E*J fc©T**>fi!** 1 EKO^-^D N 

A. 

[85**6 J ffi#*lfcl>U5E«<D£*fcDNA££ 
*TT*:/5X5 K. 
tK**7] IS^6f2«©y7^5HT^ftS 

[S5**83 a*ft*«X5/xU->T • =>U (E. co 
1 i), JWVX - (B. subtllls) 

&1t\ZK?-)V7> - fVMTs (B. b r e v i s) Tfc* 
IS** 7 

[ft** 9 3 H*«7*?l:«8f^«O^S^=&igia4 , 
■C**U *©tt£tt«#*fc«JgJft*#&thJ&itil7 



[0 0 0 1] 

[&&±0>£Jffl#!&] #3£TOfc bltotmi^^ (H 
SA) £3-H-r*3ftfc : P££tJ£JSDNA, ££DN 

[0 0 0 2] 

[«*<Oft*3 »»ADNA«fB©ift£fc,koT, *JJ8 

f£ » t c D N A ft 6 i7 a - - > ^ f -5 JL 1 1 Z ± o T # 
&*1TV>*. kMfof^Jl^^lCWCfc, 09Atf4# 
W5S 5 8 - 5 6 6 8 4$fcc DNAaEfllUfetfBB^an 

[0 0 0 33 seS^n-K-r^Jl^tt^SaHro 
7 5 y &E3*J£ 1 7 5 J m\Z-D& D N A O 3 

7 ^ y u t> i o-mfeK 



J0 WS. 

[0 0 0 4] &^T> gtlEcD^feTraS^tlfecDNA 

ffire#&&*ae : Fca?K ^rut»*»«*oStt* 

[ooo53 sfc, ae?-«:5e«a-fr*fcttaatt»s 
suw^»c»«rs^55*«*o» &oftmti&$iMwmz 
&&+zz:£K&vTncmmfr<o&9M**fmtti>tz 

lsi3.tfiP>* cDNAK^VaTttaW^fcfiFft^SftllH 
[0 0 06] 

[B9iai#ftU«k5£"t*SISf3 ±i^©$n<, 

50 ?-*J:0»aJS:«5S1MW*»Cft«|-r«Ctti'blC. a 
J; D3M5«fc < R1W * DN AjEW*»o fcfeWTftS £ 

t *ts*tt«. sfc, *o»a»»s*t»tt-r4K* 
fc^tcfifii, aa&*5ia#*ffl(fl:««» agrees 

*lTVi<5dt*«SSn-5. *»ECDBtt«, cDNAS 

4 il i 
40 [0 0 0 7] 

[«H*#fc-r*fc£e>¥&] *38W#&tt* M&M®. 

lc£2rt*£&t~> t hifaf»7;V^5>ro75/KE^J 

*3-K-*-4DNAEBI£, 

CD7 a y KEW^US ttfct*. 
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matt 2 £«fc££& £ feV>«fc r> 

A £#1811- HO^DNAS^T*:?? 

[0 0 0 81 ST, cDNA&EWt*B§lI (E. co 
11), te^S (B. subt 1 lis) «©«£4fcT 
thi«7J^5>SW^^It #$585 8-5 

6 6 84, 4501185 8 - 1 5 0 5 1 7, ft$08 6 1 -2 

7 5 2 2 9, ®mM6 2- 2 1 5 3 9 3UH\ZMx<2ft 

fc*5V»T©fc bifofiS 7^:75 >^Efi^^S«7i*QJD 

62-2998 s\z\tftfe<D7s.;&&m**>mm2ti 

KE3aJtt»BBffl6 2 - 2 9 9 8 5i:i^nT^575 
{0 0 0 93 *«TO6ttKS^*t3SLfcnH>JCtt 

but, tMh»7;^s>&a-Hr*DNA&5Pif 

[0 0 10] fc*5. *U^^W*^HO-&Afctth'J 
x*xJl/i£ (Nuc. Ac Id. Res. JJ), 655 
3 (1 9 8 2))*, *X*75^'f hfe (Tetra 30 
hedron Letters 2_2 , 1 8 5 9 (1 9 8 

i) ) fcw$BSftT*o. t>tno^ 

[0 0 1 1) ^Jfclc&g&S^l/sJ-^F* 

[0 0 12] JfclCJl©£&DNA*1g£l;:*AU *B 

[0 0 13] *3WlfcfcV*TffiV»&n*:/9;*5 Flit 
JCH£$na:Vi^JfflBB€:lS^tT«.«^Ba#±<«l 4t 
fflSn-SpSClOl, pBR3 2 2, pUC19. P 
UC18, pH S G 2 9 8. pHSG2 99. pHSG 
3 9 8, pHSG3 9 9#S:fflV*n««tVi. 

[0 0 14] £?t#KLW£ft3i£TZ®&\Z\t, pUB 
110, PC19 4. pE19 4®«ffll»tltfJ:lf>. 

[0 0 151 ;^J^ • 7Ufcf*«:l&££-rs8^tt* 
PHY 500. pNU200 (Proc. Natl. A 
cad. S c I. USA, 8 6 . 3 5 8 9 (1 9 8 

9) ) e*ji)t>tiaj:». ao^t-as^* 
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[0 0 16] r.(D«k^fCUT^fcM^ADNA 

Tfg££mssfc&'f*©-c&*. &&m&&t\sT®m 

£5fljjfi-rs#8; (7nh7?XhS) *o*&3^** 

[0017] fetttts^tt^ssu &mm. 
&%m&&mz&#-rz>®&*'S/vtzh<D$:%^ti&£. 

n&^*<, a^5^»^i ooBsroeanu:^. 
[0018] ±tf*&«, mfcwzm&#, 

JRU S5??^^K^7-^>^TMUTPl»flsT*. 

< hp l cmic j:? -csK-rntf ±v>. 

[0 0 19] ETF, *$89!fc&«6«IKft-3TlM*«fctt 

[0 0 2 0] 
[gSSfflll 

«gf©«?fr 

KfeTte££LT#6»n*DNA$g«:£:*;7 0&g@g 
t hlfll?S7JV^'S>tt5 8 57^/KT**© 
Tl 7 5 5&&<D&teWPte<£b&EV&Ki* 4>fe 

©2f&©DNA££f£-r*!ftg#&*. K 

*££fr^ -t^"CaSE^J©*KSffr?T*>e,±«£€: 

[0 0 2 1] &jL<D%l&&fr*h£\Z* 
<Dt hJfafl!7;V'^5 >©75 y&E£l£&rt;3-$fcV>. 
$ U •£> W i - ffl V> -5 ©I IS S * <D v&m S M * ^ 

[00 2 2] ( WKfcESWWft £ft < • ) 
9 (3)N5S«i©^-5'«ifi<lcae-7'^Tm-©ffiillS»5l5^ 
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<b (FEBS LETTERS 5 8 , 1 34, (1 9 
7 5), Nucleic Acids Researc 
h 9, 6 1 0 3, (1 9 8 1), Proc. Nat 
1. Ac ad. Sc i. USA. 79.. 7 1, (19 8 
2) , J. Biol. C h em. 2 6 1 . 6 7 4 7. 
(1 9 8 6)). 

[0 0 2 3} — «{CDNAOE^J$^* 

l*fc<, mRNA«kOf^fiLfccDNA©^SE^JS^ 
jrr*£fcfc*oT7£/KEflfc«teUTV>*Jttt« 
StLI>XIK. HP"fe» Nu c 1 e i c Acids Re 
search 9., 6 1 0 3 (1 9 8 1) Sl^Pro 
c. Natl. Acad. Sc i. USA, 7 9 , 7 



4) 4$5i¥4-2 1 1 3 7 5 

6 

1. (1 9 8 2) U&. 
[0 0 2 4] U*U ±^0 2 0©Xi»fc^nfccD 
NAA>S »*Sn*75y ttfiWfc t> 2 
fc*. t^^lO^^JffR^&iao^mRNA^ 
6?SJtLfct>a) (Nuc 1 e i c Acids Res 
earch .9. 6 1 0 3 (1 9 8 1 ) ) , fc5 1 0\t 
&A0lJfH#&JRo&mRNAjfe5S»L&fe© (Pr 
oc. Natl. Acad. Scl. USA, 7JK 
7 1. (1 9 8 2)) 
10 [0 0 2 53 #RW*6lit&J8tt£*VCJftA©E*l* 

iUfflStlTViftn H>*:atf&a«&WHIS*6W&©tt» 
a«£rrK DNAE3ajCO&30cog*t£ffr£L-fc. 
[0 0 2 63 *©<RttEW£:a>e:x-*©K;fc*3g« 

SKWfcft£Lfcafi^©£SE*l&Bltejfc 
[0 0 2 7] £©^&tLfc38£^T©:3K 

[00 28] 
Ml] 
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m-fb.2lU.S8JO 
t»T-Tjrrl2(J.0SX). 

ntjujogjixj 

TT»-L.1Q(].71X) 
TA!-— 1(0.1790 

!«.—• 0(0.0050 
CtT-L. o l8{J.075O 
C1T-IH1H1.68SO 
C7C-L.. 5(0. B5V) 

ck.h, gfo.asin 
CTI-U. ((0.68JO 
CAI-CJ.10U.71X) 
CTG-L«il2(2.05X) 
CiB.Cl.I0(l.T19rfi 
WT- Mi 8 (0.3150 
Mt-lsalO<l.?lX) 

MC-»i» U1.I8X) 
IT*. II. K0.17X) 
. »»-tyi4K7»P0X? ., 

us-1,,19 (3.2454) 
CTT.TaltHl.BBX) 
MT.lapSS (4.27 JO 
STC-Til 7U.19JO 
c»c«.pHU,88JQ 
ETI-t.t 7(1.19X1 
gH-CI„3T (B.Sim 
CT8-l.llStt.Httl 
CiC.CU24<4.105O 



[0 0 3 1] ST, 0 1 iC^t&Be^IlCfeliT, 
*5AAGCTT©H 1 nd I I 1 tTOteiSts^ffi^© 

ttt^JBtlT^SFok I £0 2<D«k5K9SAbT9J9 

[0 0 3 2] fo k i \ 3mm 

(±mm/ymw 3' i^wsoT. 

CO 0 3 3] a^±^»«l^l^l^MTO3?ia;H i 
nd I I I, Kpnl, Sail. Ps t I, Xba 
I . SphI, BaraHIilfc, £n£c7)g)S&T<D9J 
l&rM0$0 3IC*tfc. 

[0034] DNACPfcff^fiE 
SttLtDNAS^J (Ell) &®4<D£o\Z7 7>f*> 



TCT-S«r 3(0.51X1 
TCT.C..lS«.5fiVl 
TCC.?.r 5(D.B5K1 

rcj-s.f so.ofjo 

TCA-... 0(0. 00 JO 
TCG-S.r 2(0.34X) 
T6INT™ 1(0 .if fly 
CC7-Pr.10U.11H) 

MMn 2(Q.34X? 
ccc-Pr. sa.otjo 

,Hfi-*n KP.UHL 

CCI-Pro 7(1. 19X) 
CM-Ari t(0. S4JO 
CCC-Pro I (0.17 ft) 
CCCtrt 2(0. 34 K) 

^•"r T<l.jjXr_ 
UT-Str 8(1.02JO 

ICC- Sir K0.I4X) 
iU-Thtl2(t.0SN> 
•Gl.ariI5K.22X) 
»CC-Tir 2(0. 14X) 
AE8.*r t 4(0.08X1 

"Vs»r lj»,34X) 
6CC.i!al4(2.aSX) 

ccft-u.i7(a.9flX) 

SC»-C>r 6(1.0294) 
ccCai. 3<o,34X) 
CBfi.gir K0.17JO 

hlc^lfU App 1 J ed Blosystemstt 
ODNA^ric«5fefflViTft*(075^>ht?>Plljft** 
WS^-fMi (Tetrahedron Lett 
ers 2_2, 1 8 5 9 (1 9 8 1) ) CiOftlf 

[0 0 3 5] ftte=?(Dm$k 
£fSLfcDNA©2 6 0 nm(£&ft&£81£LTia&£ 
4? ifefct-fcafc. 1 @®»tVCttl 0 0 K3*Hfl^ 
fc. 03. 4lC^Ufc^lS»ST8'PCD7'D-/^{Ct) 

T 4 U tfC7-f 3 > LT#7n »y £ 

fne^pUCl 8t>L<ttpUC 
19fc*D->fcb£. *n-><fcl,fc£:/Oy*«>D 
N A E^Jfcvx (Science, 2 1 4 , 1 

2 0 5 (1 9 8 1)) tC«fcoT4>fc< t*> 2 [sJKfcfco 

friftl wgtpUCl 8£&tepUCl 9#)ltfg£# 
5(7 ViT7^y— >3>^f7U» ^D^l, 2, 3£7D 
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yi7 4. St. Zfay#6. 7. 8 tttft^fti&ISis 
ft^mzfay^^pVC 1 8£fctepUC 1 9lC*n 
ft»K3"3©*IB]«:/c!5/£ttl tfgtp 
UC1 9*51 »gftJB^T5-f y-S^a>*ffV>, ±7 
Oy^^mtSLftBWiR&f-^tS^yT,^ H pH S 
AfcflHSLfc (03) . 
[0 0 3 6] 

5 HpHS ARtf^775 HpT 1 3 s (Nco) 
(J. B i o c h em. , 1 0 4 . 3 0 (1 9 8 8)) 
t*»&H6lC^-r«t5K56^^X5 HpSDHSA4 
&f£&L£. &*3, ^7X5 HpT 1 3 s (Nco) 

fttiAJ 1 24 4 7 (FERM P- 1 0 7 5 7) 

[00 3 7) C©58S^7X5 FpSDHSA4(DS8& 
©S^fflte&T^aOTfc*. pHSA£FokI 
tBamHIT». Sfe^^ttUffr CSdSt Wffi 
7;V?5>fifc : F®*SB# : ££0»l. 8kbWm £ 
— pTl 3 s (Nco) SClaltB 
amH ITMSWfU **^3&®»ffr <t r p 
_ ^_5^-^r- 7>tv'J >Wtt»fi : f?£^^» 
2. 6kb8rfr) £PlS3-r*. ^O^t@5l:fNLfc 
£&D N A t £ T 4 U #— fc?T 7 -f V— v a > 1>T p S 
DHSA4£#l&Ufc. 

[0 0 3 8) C!OJ;3lCL/T#^nfc^X5 HpSD 

HSA41*, t r p^Dt-^ •*^V-$~~<D®ffl 

T. Me tSS^^SHSA^iagaietfcSa«:» 

Tt r pA^-S^-^-^ti^TV^. 
[0 0 3 9] ^!CC»^y^X5HpSDHSA4T 

B10 1fc£#RlE&U TO«iftHB10 1/pS 
DHSA4&#fc. £0*|cfciOl':3-X, 
KHtPO<, NH«C1. MgSO*. CaCli, M$ 
5>Bl=£#tr««6T««Lfc. **H»ft4ftHTM' 

>h-*7*u*«cj:*«***»» mmw&i 5i$ 

[0 0 4 0] 2 0niM Tris-HCl 3 

OmM NaCl 0. 5M EDTAAy77- ICJB 
St. 0. 2 5mg/ml U^f-ATOtl 
fc. »e£ffi«3Stt&. 2 OmM T 

ris-HCl SOmMNaCl 0. 5M EDT 
A/ty77-KTttfr, HtflSitU 1 OmM EDT 

(0 0 4 1) 07 (A) KHB10 1, HBlOl/p 
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S DH S A 4 ©±fiflcgd&t;Rail» & S D S # U 7 
£UJW7S F«ftfr»U*:0T<&*o 0¥<Z> 1, 2, 

3. MCDis#ne(ToaoT»i. 

[0 0 4 2] 1. HB10l41#Se 

2. HB1 0 1/pSDHSAE 1 2£®#g& 

3. HB1 0 1/pSDHSAEl 2W&Mft 
M. 

HB 1 0 1/p SDHS A4 0f|{£S6IIli> 

B 1 0 1 fcttji£nfc^#^ft#J6 7 K<&/t>K**Ra& 

;^S><357>^m«^6 7KTfeO> 

[0043] 07 (a) tm&<o*mm& (gasta 

1/3 0) » JHHSA^fi^^^DyH^ 
£frfc5i:0 7 (B) CDJ:3fc/t*->fcfcDs K&tt 

[0 0 4 4] JfifiS6MJfift^7=i?>-CnISft:U 5? 
mi"f h-JVStO^T (final 0. 1 M) 1 
20 O0'C2»M. j£ffiHPLC-Cifiia^«fiL 
fc. cn*7$/K->-^X>tJ— iC^lt, N*«lttifi 

1 6 7S/Btf$&<&£T#-&Ufc. ft*3, HH»P, O 
bserved tt£l&fc^3n£.E?»J£, P r e d i 

c t e dtt^tfcE^j^n-^n^-r. 

[0 0 4 5] fiUiOCtjfrfc, 7C»«K:feV>TN*iafc 
Me t3^0f«Pbfc»"Cthlfil«r7;i'^S>«jRtltt 

[0 0 4 6] 1 0 1/pS DH S A 4 

30 (AJ 1 249 8) II XSKtt«K«*«XlKW^Bf t 
^t£$nTVi-5 (FERM P- 1 1 2 0 8). 
[0 0 4 7] $#£6M^7-^>TpJiSfc&, lMy 

ftxi^f h-;u£i/i osun^ri o or 2»tjb 

IC<fc5k hifatSTJW^a >0^fi5ca« 1 5-2 Omg/ 
L/O. DT35ofc. #0803 6 1 - 2 7 5 2 2 9 Ktt, 
*Mfcfctt*fcK&J**5^1 Omg/L/O. D# 

40 [0 048] 
[Hm#)3] 

[t Mfa«7JP:7"3 >CDttmSK*3ttS#t&££] 

pUBllO (J. Bacterlol. 13 4 , 3 1 
8 (1 9 7 8)) i«^^-pBR3 2 7 (G 
ene _9_, 287 (1 980) ) tSEcoRI 

^^-pBU4 3 7 1 €«S5Lfc. PBU4 3 7 1 

50 -»Wtt*R4-r«» (H9) . 
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[0 0 4 9] te3£B§0}a — 7 i 7-t']fi£f amy EC7) 

0. 4 k b©®«IC#&L-T£D. 0 - 1 a c t 

ama s e £te£®T#»-r*:/7X$ r-'pTUB2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 24. (1 9 8 6)) Til I©« 
«#0. 4kb Hi nd I I l»rM-ttT#6n^o 
(0 0 5 0] 01015. o-7$7-mSMT 

* d # m ic a«j o m t n* -> tfwm- H <D$Jt$r& 

(A 1 a 3 3) ttifi£>7 5 J KE^J&I/D NAE?J5;^ JO 
L-TV>*. tt«©*>/1£«©fce«^ftE"*J&U;: 

WrjiSl«)ififl9fcB«at5?-ON5|da©ifififclc, 75 /KE 

ttifi© 7 5 y SE» 6 * A 6 D N AE^iJ £ t \Z 
RJtB«WiaB*»tt*<ft5RU&i:J:5. Ha pi I flMfc 
©Ifift, A 1 a 3 0£n-h"r£KM£GCTa>«=>GC 

[0 0 5 1] -tdT, 0 1 1 0<k5fc£/£DNA£Ap 
plied Blosys temsttfiODNA^a 

*-pASEC 1 pASEClttv 
No t 1 £Sma ftSOg«il&e^03 ' 

^^2FmftUTN^^iB©S^^^JSSi^ET«l5T 
LT££. i3frt£5 ' ^No t I cohesiv 
eT3* *M*«ft!llE»*Efc'&-5«t5^«DNATil 

[0 0 5 2] HSA^7X^ FOttg 
*fHl 3 5 ft 2 *O^^D N A Sf^S It. 

Z\(D2 -ZfDG&.DNAtmifcM 1 T«tS L- b h 
Mm7)l7S.>&fcT£'StS7 : 7 7>-Z HpHSA (03 
£180 RV7yZS. KpUC 1 9 ijfcS, ^7X5h'p 
UC3 3HSA£"8&L*: (HI 3) . 

[0 0 5 3] ^^S^pUCS 3HSA©m^CD 

[0 0 5 4] W*>s pHSASFok 1 £B amH I T 
«JWU Sfc^frftlKfr (&fi£b h&m7)V7S.>i&fc 
"Fc^gMfrSStM. 8kb£rtf-) £m»T5. -7J, 
pUCl 9£BamHI tHindl I I T#J&tLT& 
<. nn&fcHl 3^II^Lfc2*©-&^tDNAt^T 
4U^— CTaiSU BWOT^XS HpUC3 3HS 
Afcfcgtfc. 

[0 0 5 5] $T*l:^7X5HpUC3 3HSASffl 
{SSmBamH 1 TBSLfc&K^ W ^MU 
TNo t lTffiST*z:fclw.fcoT»&nfcl. 8kb 50 
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©grtti. 7*7X5 KpASEC I &No t 1. Sma 
ITfflILT§t7. 5 kb©I&fr££T4>J#---ii£ 

tffc h!hft7)V7S.>tt&77?.* HpAMY 3 3HS 
A4T&* (014) . 
[0 0 5 6] femStCtS b bMH7JVfS. ><P#& 

^^$fts««aiwX^u#-5ttmffii a 5 i ott 

(J. Bacterlol. 1 6 5 , 9 3 4 (1 9 8 
3) ) $±^©77X5 HpAMY 3 3HSA4T7Q 
h:7*7Xh-}£l::<fcO«mtsftU JgffC&f*lA5 10 
/PAMY3 3HSA4£#ft. 

[0 0 5 7] C0<fcofcLT#fc^HiK&#l A 5 1 0 
/PAMY3 3HSA4t3>hn— JVthX^yXS. 
HpBU4 3 7 l$WT*^HlK»«l A 5 1 0/pB 
U4 3 7 1 tOfi^^h'JT'hX NaC 

1, >£^tr&i&T3 7-CTfiMi&«L.fc. 1 
4, 16, 1 8f^KT%HiS&U->^'J>^U J&*± 
filfcl M ir^llsl&tfSElTM D>*>?*>fcX* 
V h LTlftb hjfa«l7;p^5 >tt#£JSV>T H v M A 

IC, thJhfl!7^-75»*>^«tC^ifiELTV>fe^i: 
tfttBStlfc. ft*. ^0*lC*$ViTS t a n d a r d 
s It, SI GMA0E ssentlalglobl in 
free HUMAN Albumin SfflUfc. B 
r o t hcDffcBfctt, JSJftS^yMfc. BfOl, 

2. 4, 5©ttIl:lilA5 10/pAMY3 3HSA 
4£, 3, 6<DftSfc"*lA5 1 0/pBU4 3 7 IS 

[0 0 5 8] Jgfllb&ttl A5 1 0/PAMY3 3HS 
A4 (A J 1249 3) tlA5 1 0/pBU437 1 

(A J 1 2 4 9 2) \t> X*aWK«fe«X3!SW^mil 
^K^nTV>-5. lA5 10/pAM 

Y3 3HSA4#FERMP- 1 1 2 0 7T, 1A5 1 
0/pBU4 3 7 ltfFERM P-11206T& 
*. 

[00 59] 

[^SSM4] 

(DXM\z£?xm7KZftT^z&, *n&rasnKd>u- 

•f^<D^S* ? "&^ (FEBS LETTERS 5_8, 
1 3 4, (1 9 7 5) , Nucleic Acids 
Research 9.. 6 1 0 3, (1 9 8 1), Pr 
oc. Nat 1. Acad. Sc i. USA. 7_9, 7 
1, (198 2). J. Biol. Che m. 2 6 1 . 
674 7. (1 9 8 6) ) . 

[0 0 6 03 #3891#Stt. HKKDNAOEJUfcJfta 
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15 



16 



c DNAm mz$<»te\z&£<Dr D mw£.KB,»z. 

5 y KEflSfcS LfcXiRfcfflfcS nx V>* 7 5 y 
5ytfSfc£8tt#»V>t*l»U J. Biol. Che 
m. 2 6 1, 6 74 7, (1 9 8 6) iCl8&Sn£75 

[0 0 6 1) □>lf:i.-*£J8V>T75y'&E^£St 
D8*!WHI»*ffl{fcfc*5RU -£n£fc£KLX*B8K* 10 

ICA-Str u 
ICC-S.r 0 
CCT-Pr* P< 
CCC-Pr« 0 
CCA -Pre ! 
CCG-Pm23 



[0 0 6 2] ^©««E5iI*3>ezL~^C!)»**iB« 

Nt»fe. Sfcttfc»£bfc«er?©ttgE#l£»l 6IC 

[0 0 6 3] :(DWH/ftS»TO3H>«DttJ8l^ 

[00 64] 
[S3] 




ACG-Tbr 0 

mm 



SMMtttWKtt 



001) 




[0 0 6 5] T»*JSL^«»tt, ^»a*P*«fc56« ^SKfc. 75 ^ 8£E?lJ©t>£IC lM<Dt ^197^75 



fctlfc >©3- FTfc* (#%£& : fiBKX 
#,2., 1 5 4 1 (1 9 8 3)). J:£©«J;3fcfc^ 



>*3-KTW*7>»#©DNAE#lfcOVsT|i3i; 

[0066] 
»4] 




G 

TGG-T 



VGA -An C 
CGQ-Arc Z 
ACT-5er 6 
AGC-Sar 2 
A6«-lr*)3 
AOQ-Art 4 




GGA-CJji 
CGG-Gljr 1 




[0 0 6 7] ST, HI 6fc?SLfcEfll»C*5HT, Sffl 
K&SAAGCTT©H I nd I I I WttBSBe^** 

[0 0 6 8] Fokl «&§&&&© 9 3&g 
(±flS«/Tfi!l«) 3' {gg£iZJ$rT*©X, &3ftffitt& 
0 2<D^*.lC75yKE^JO5' ICl?$j$LXiK< 

[0 0 6 9] &&tt&<om&&m**wm*\*H i 

nd I I I, Kpnl, Sail, PstI, Xba 



I. Sphl. BamHltlfc. £ne>©»3ST©# 

1 7 fcTKbfc. 
[0 0 7 0] DNAgjbf^ 
40 SffLfeDNAS^J (016) £H1 8©£5lC79f 
*>Mc$tfS>lU App 1 1 e d Biosystem 
stt©DNA£j£«£m>X&*©75^*>r-©Bi« 
^WS^hS (Tetrahedron Le 
tters 2 2, 1 8 5 9 (1 9 8 1) ) 

[0071] afc^©a*gg 

£j£LfcDNA©2 6 0 nm©ra^£LTSK£ 
ftjfc L \Z, 1 (3 ©&ft T» 1 0 0 M n *)V*m 10 
&. 01 7. 1 8K*LfclHlH»*"C8 , 3©7'ny£rfc 
50 tol}. *yny^*««T*ftWrH-©™*7=-;i' 
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U T4 »J^-HfT7'fy-V3>lxT^yo^^M 

atssrfrsttt^^ *tt*>£puci 8t>L<ttp 
uc l 9K£o->fcU£. £>o— XfcUfc£:7ny? 
roDN Affi^S^r***^ (Science, 2J_ 
4., 1 2 0 5 (1 9 8 1) ) K«koTiJ>fc<£t>2lB]{;: 

KSKfrttl itgtpUCl 8$&lipUCl 9*51 m 
gfcJB^T^-f >3>€ffV», ^Oy?l, 2, 3 
c^P*^4, 5fc* T/Dy*6, 7. 8t£*n-?n 
a»L&*PM»:/ny*fcpUC 1 8t&IJpUC 1 9 10 

gtpUCHfil u B$ffl^T7-<y— ✓3>$fr 

FpHSAE2£|»&Ufc Ol 7) . 
[0 0 7 2] 

»T?o?gS (l) 3 

A£ffr£Lfc. fc:fc> EH»K SD«U# 7 

SHpHSAE2&^775HpT13s (Nco) 
(J. B i o c h em. , 1 04 , 3 0 (1 9 8 8)) 
fc*>&H 1 9 fcjjtT* 5\Z&$177 *5 HpSDHSA 
El 2fftSUk. ^775KpT1 3 s (N c 

o) «, x*a«K«*ttxiKW3%mic«K$nTVi* 

#8S**A J 12447 (FERMP-1 0 7 5 7) * 

[0 0 7 3] CO5E8^SHpSDHSAE120 
B8©©l¥fi8tt£rF<&S§D-C»*. ©5, PHSAE2S 
FokItBamHI«U &fc*£fc»r>T- 50 

thjtofflyjuys^ae^o^ffi^^tfwi. 8kb 

ffifr) £W»T<&. pT13s (Nco) £C1 

a I tBamH I T«J*rU ±$^Jj(D&K (trp^ 

&£tf»2. 6kbWfr) fc^ST*. !1©P*£B5 
fcj*L££i£DNA££T4 U#— fe?T5Ky— >3> 
LTpSDHSAEl 2£#§&Ufc. 

[0074] ^©.fcdicUTfifcn&^xa Fpsd 

H S A E 1 2lt, trp^Dt-^ ^-O 

ia»T» Me t»«Kriyas!HSA*«itaia«sufcse 40 

[0 0 7 5] ^KCCO^y^XS KpSDHSAE 1 

SH B10 l**^SI6Jjlt, »SIEa*HB 10 1/ 
pSDHSAE12^. JL©#S£f;m-*, 8# 
X*^, KH1PO4, NHiCl, MgSO., CaCl 
t, \£*S.>B 1 ££tr«*&Ti§«Lfc. fc«BB&&4 

«1 5^ra«*Ufct2:«« »^f*3lw««k*<ft«LTV> 50 



[0 0 7 63 2 OmM Trls-HCl 3 

OmM NaCl 0. 5M EDT AAy y7-\ZB 

*bu o. 2 5mg/mi 'jy^-^-co'cii^raias 
a, m&wthit. mL*®m.tm., 2 0mM t 

r 1 s-HCl 30mMNaCl 0. 5M EDT 
A/ty77-lCTftJfc BtfSfctU 1 OmM EDT 

[0 0 7 7] 137 (A) I2HB10 1, HBlOl/p 
SDHS AE 1 2©£K#Sa&i;il&B#£SDS# 
U72U;W7S K*&*»l>&B"C**. BfOl, 
2, 3, M©a§^TOTOB0T»*. 

[0 0 7 8] 

1. hb i o 

2. HB10 1/pSDHSAE124iftS6 

3. HB10 1/pSDHSAE12iSl^ 

m. *h*7-*- 

HB 1 0 1/pSDHSAE 1 2©«fr«efc«, 
OHB10 1 ICllE?.n^V^^a»6 7K©A>F# 

[0079] K7 (a) tf5i«©m§L8c®j& (saa« 

1/3 0) , ^EHSA6i«:T^xX3'>^Dyx'f>^ 
£ffte5£0 7 (B) ©«fc3fcn*->tCfcD, Bfctt 

[0 0 8 0] m$L&GMi&&?7~i»T»l®{tL* P 
ftXWh-MMT (final 0. 1 M) 1 

1 6 75/K«S©±T^-&b?t. fcfc* O 
bserve dii&GSKS&SnfcE^JS, Predi 
c t e dttTOL^Be^JSr-en^n^T. 

[0 0 8 1] Rfc© *»«fc*5V>TN*S8fc 
Me ta«©mnL/^^Tthjfa?97;^5>sefiE« 

[0 0 8 2] SKtESIttHB 1 0 1/pSDHSAE 1 

2 (A J 1 2576) li, X*ft»K«^«IIIH^m 
KSFftSfttV* (FERM P- 1 1 8 0 4). 

[00 8 3] 9m&6M>f7=.z?>~rr5J®{k& IMS* 

ftxK h-;ps:i/i oanu^Ti oot2ra 

KcfcSfc hJtof»7;W^S>©^ft«l 5-2 0mg/ 
L/O. DTferpfc. 1^^536 1 -2 7 5 2 2 9 Ktt. 
*J»Hfc:&tt&$»£&a5~l 0mg/L/O. D*t 

fi£ 2 ffi£Lt±lBl& &©T& <5. 
[0 0 84] 
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[£J6M6] 

pUBllO (J. Bacterlol. 13 4 . 31 
8 (1 9 7 8) ) t^:H3®0^^^-pBR 3 2 7 (G 
en e 9., 2 8 7 (1 9 8 0) ) t^EcoR I fftffi 

^^-pBU4 3 7 1 Sfc^Lfc. PBU4 3 7 1 

-»fifft£K4T* (0 9) . 

[0 0 8 5) fi!?SOo-7S5- ttt&F arayE© 
5^. a - 75 Wit 

0. 4 k bO®«lC#«ELT^0, *§B&0-lact 
am a s e ^?®«t57"7^5 HpTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4. 6 2 4, (1 9 8 6) ) Tti, 
«#0. 4kb H 1 nd I I l&ifrtLTnZtlZ. 
[0 0 8 6] SlOtt, a-75.7~-H<D£&\Z&mT 

& o ft&m\z\t® *> res nsy^tM^f h <D®m& 

(A 1 a 3 3) #5fiW7SySE^J5.t;DNAE^JS:^ 
?J££;t«> Z t fc < UMfm%&&*&& U 

ifi 0 7 s j mmfr*> % *. s n * d n a e^j & t> t k 

"JH^miS»Mtt^^l>fctw5. Ha pi IfiBtt 
(Dit«, A 1 a 3 0£3-F-r£623aj£GCTfr£GC 
ClCtB^-T^ililCioTDt-ONo t IfiBffi^AT 

[0 0 8 7] *ZL~e. HI 1 0cfc-5ft-S&DNA£Ap 
plied B i osy s t em s HJSODNA&jfctS 
Srffl^Tf^SU &\zmi 2^«fc^lCLT^ffl^^^ 
^-pASEC 1 pASECltt. 
No t 1 iSrna ITSJHffU ft&0@G<rtlCT<Z>3 ' 

LT&£. Wi^Z&S' s^^No t I cohesiv 

[0 0 8 8] HSA^7X5 K(P8I% 
rfB2 0fc*T£Sfc2#<D£&DNA£feKUi:. 
£a2O©£/£DNA<h^ffi0HTj»&L.£:££fi£k S 
ifafl^Jl^S^fc^fc^tf^XS F p H S A E 2 

(HI 7#R8) FpUCl 9t^S, ?7 

7.S. FpUC3 3HSAE£fc&Lfc (02 0) . 

[0 0 8 9] CKD^^S FpUC3 3HSAEOM 
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[0 0 9 0] BP^ pHSAE2SFokItBamH 
IT^JSrU St>*3fc8rK- (^fiJtk hjfatfl7;W^3 > 
3S&^©*aS#£^tri. 8kb»m £B3»f*. - 
pUC 1 9 SB amH ItHIndl I I TSJBrL 
T*3<. ;inS£02 0*IC^Lfc2#®£j£DNA£: 
$T4 Ujtf— tfTjl^U @«0)^7iHpUC3 3 
HSAEfcflfgUfc. 

[0 0 9 1] ST^lcy^XS FpUC33HSAE& 
f^f&S&B amH I T&SLfc&K:>7 W^ffiSU & 
ViTNo t I T&g-r*££tCJ:oT$£nfcl. 8k 
b©grfri. Hp AS EC 1 €No t I . Sm 

a 1 T$&JIl/Tft;fc7. 5 k b0Wfrfc*T4 U *f—tf 

K#kh]fil»7;K/5>#»;/5X5FpAMY3 3H 
SAE2T&* (02 1) . 
[0 0 9 2] ftm%fc«k<5k F]ftiIS7;W7S >(P#» 

ys&#fc&tfM£A#utfttt**i a 5 1 o» 

(J. Bacterlol. 1 6 5. 9 3 4 (1 9 8 
3) ) &±ii©^X5HpAMY3 3HSAE2T^ 
□ h7"5^ F&iw«fc 0»Hfe«U MKi»lA5 1 
0/pAMY33HSAE2S#t. 

[0 0 9 3] £©£5KLT#i«Stfc&8<lA5 1 0 
/pAMY3 3HSAE2t3>hO-MtT75X 
5HPBU437 1 fc*Tt*^S5lK&*fc 1 A 5 1 0/p 
BU4 3 7 1 £<DmJj& KU^"h>, BSl+X. Na 
C K #^>*£tfJSJflT3 7tTfiffl»*U&. 1 
4, 16. 1 8P*MTig««St>->7y>$'U £#± 
tt£l/x 1 T^l[iI&r;5lp]^--l'D>^>^7>lC^3t? 

yhl/Tttk bifoffi7^:/a>tft#S:#l>TFy W A 
/^Dy^-O^SfT^^fct^^, 01 5lc^f £5 
\Zs k h ihfS7;V^5 >*t»Jftfc» IBferit LX^ftZt 
aUSBSftfc. EH*fc:feV>TS tandard 

s 12. SI GMACDE ssent ialglobl In 
free HUMAN AlbumlnSffl^fc. B 
rothOfifitll Jgift£X#y hLfc. H + O 1 . 
2. 4, 5 <D$Lf£L\Z\$ 1 A 5 1 0 /p AMY 3 3 H S A 
E2&. 3, 6<D&ffliCttl A 5 1 0/pBU4 3 7 1 
&ttl^tl7>#y h Lit, 

[0 0 9 4] Mg^lA5 10/pAMY33HS 
AE2 (AJ 1 2 5 7 8) 1 1 A 5 1 0/p BU 4 3 7 
1 (A J 1 2 4 9 2) tt, l£i*ffi&»£«IIH*ftBr 
II??K$nT^4. *©«K#^W:» 1A510/PA 
MY 3 3 HS AE 2#FERM P-l 1 8 0 67?. 1 
A5 1 0/pBU4 3 7 lfltFERM P-l 1206 

[0 0 9 5] 

[&feM7] [^^kFifafll7;V^5>ffl^©^ffi 
®T©8S! (2) ] 
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KpSDHASEl 2Wtr p *—9-&St3 
0. 3kb BamHI-HincI Ili^pHSG 
2 9 90B amH I -H 1 n c I I iM MCilSSU p 
KT9 lZm&?Z. &!CpSDHASE 1 2®trp 
:/cHB-*-£-&tf8 0 b p EcoRI-Clalffi 
tf-t, fchiftifil7Jl/:7S>»£^££tM. 8kb C 

1 a I -BamHI»ffrt^pKT9 lOEc oR I - 
B amH IiM MlSiEU B&W??** H p KT 9 

1HSAE4£®&. 

[0 0 9 6) HPKT9 1HS A 

E 4 Tafti < ffl U 6 tt£&fll>l, tf Att UT* 
ilHB 1 0 lft£?im<£&U Jtm*E&#HB 1 0 1 
/pKT9 1HSAE4^fc. ^©*^M5tl 

[0 0 9 7] mmwst®mzm$LZ®mu mmzt 

~9 0mg/L/O. 5 
[0 0 9 83 HB1 0 l/pKT9 1HSAE4 (A J 

i 2 57 7)it xm&m®,®&<toj:mft9tf%\z%tm 
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nrv>* (FERM P-l 1 80 5) . 
[0099] 

-5J;5JCUTx1f'f>U^fitDNA«fflViTBWt-r 
^khJfHtS7;^5>«:^$-tt-^^^li, cDNA 

[0 100] 

io [mm] : 1 

EM0&S : 1 7 8 1 
E^ttffi : 
Sgrofe : z:*® 

EM<Z>Sig! : p^DNA 
EM01S8* 

4$& : £&'$"f£*l :cleavage-slte 
fiPfiEtt* : 2 1 . . 2 6 
&®£fc£Lfc;£*£: S 
33 EM 

[0101] 
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23 24 

10 20 SO 40 

5' AA GCTTG6GATG GAC GCT CAC AAA tCC CAA 6TT OCC CAC CGT TTT AAA 
Asp Ala Bis Lys Ser Glu ?al Ala Hia Arg Phe Lys 



60 60 70 

GAC CTG CGT CAG CAA AAC TIC AAA 
Asp Leu Gly Gin Gin Asn Phe Lys 



80 90 
GCG CTG GTT CTG ATC GCT TIC GCT 
Ala Leu ?al Leu lie Ala Phe Ala 



100 110 120 130 140 

CAG TAC CTT CAG CAG TGC CCG TTC GAG GAC CAC GTT AAA CTG CTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Tal Lys Lea Val Asn 

160 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT CAC GAA TCT GCA GAA 
Glu Vol Thr Glu Phe Ala Lys Thr Cys Tal Ala Asp Gin Ser Ala Glu 



200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Sex Leu Bis Thr Leu Phe Gly Asp Lys Leu Cys Thr 

260 260 270 280 

CTT GCC ACC CTC CCC CAA ACC TAC CCT CAA ATC GCT GAC TGC TGC GCT 
Tal Ale Thr Leu Arg Glu Thr Tyr Gly Glu let Ala Asp Cys Cys Ala 

290 * 300 310 320 330 

AAA CAG GAA CCG GAA CCC AAC GAA TCC TTC CTT CAG CAC AAA CAC CAC 
Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin lis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu ?al Arg Pro Glu Tal Asp Tal Bet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe Bis Asp Asn Gin Gin Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg Bis Pro Tyr Phe Tyr Ala Pro Glo Leu Leu Phe 



[0 1 0 23 
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490 500 
TTC CCT AAA CCT TAC AAA GCA 
Phc Ala Lys Arg Tyr Lys Ala 

530- 540 
CCT GAC AAA GCG GCA TCC CTG 
Ala Asp Lys Ala Ala Cya Leu 



(14) 

510 520 
GCT TTC ACT CAA TGC TGC CAG GCG 
Ala Phe Thr Clu Cya Cys Gin Ala 



ftM¥4-2 113 7 5 

26 



550 560 570 

CTG CCG AAA CTG GAC GAA CTG CCT GAC 
Leu Pro Lys Leu Asp Glu Leu Arg Asp 



580 590 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCI CTC 
Gla Gly Lys Ala Ser Ser Ala Lys GLb Arg Leu Lys Cys Ala Ser Leu 

630 640 650 660 

CAG AAA TTC GGTGAACGTGCATTCMaGCGTGGGCAGnGCGCGCCTG 
Gin Lys Pbe Gly Glo Arg Ala Phe Lys Ala Tip Ala Val Ala Arg Leu 

670 680 . 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA CTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glo Tal Ser Lys Leu Val 

720 730 740 750 760 

ACT GAC CTC AOC AAA GTT CAC ACC GAA TGC TGC CAC GCC GAC CTT CIA 

Thr Asp Leo Thr Lys Tal lis Thr Glu Cys Cys Bis Gly Asp Leu Leu 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Clu Cys* Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn 

820 830 840 850 - 860 

CAG GAC TCC ATC TCT TCT AAA CTG AAA GAA TGC TGC GAA AAA CCG CTG 
Gla Asp Ser lie Ser Ser Lys Leu Lys Gin Cys Cys Glu Lys Pro Leo 

870 880 880 900 

CTG GAA AAA TCT CAC TGC ATC GCA GAA GTA GAA AAC GAC GAA ATG CCG 
Leu Glo Lys Ser Bis Cys lie Ala Glu Val Glu Asn Asp Glu let Pro 

910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leo Ala Ala Asp Phe Tal Glu Ser Lys Asp Tal 
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27 28 
980 970 980 990 1000 

TGC AAA AAC TAC CCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lfs Ash Tyr Ala Glu Ala Lys Asp Val Phe Leo Gly let Phe Uu . 

1010 " 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CGA CAC CCC GAC TAC TCT GTG GTT CTG CTG CTG 
Tyr Gin Tyr Alt An Ars His Pro Asp Tyr Ser Val Val Leu Leu Leu 

1060 1070 1080 1090 1100 

CGC CTG GCA AAA. ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC CCA GCC 
Arg Leo Ala Lys Thr Tyr Gin Thr Thr Leu Glu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCC CTG 
Ala Asp Pro His 61u Cys Tyr Ala Lys Val Pbe Asp Glu Phe Lys Pro Leo 

1160 1170 1180 1190 1200 

GTT GAA GAA CCG CAC AAC CTG ATC AAA CAG AAC TGC GAA CTG TTC AAA 
Tal Glo Glu Pro Glo Asn Lea lie Lys Glo Asn Cys Glu Lea Phe Lys 

1210 1220 1230 1240 

CAG CTG GCT GAA TAC AAA TTC CAC AAC GCT CTG CTG CTT CCC TAC ACC 
Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Tal Arg Tyr Thr 

1250 . 1260 1270 1280 1290 

AAA AAG CTA CCG CAG GTG TCT ACT CCG ACC CTC GTG GAA GTA TCC CGT 
Lys Lys Tal Pro Glo 7*1 Ser Tor Pro Thr Leu Val Glu Val Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GCT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCC AAA 
Asn Leo Gly Lys Tal Gly Ser Lys Cys Cys Lys Bis Pro Glo Ala Lys 

1350 1360 1870 1380 1390 

CGT ATG CCG TGC GCC GAA GAC TAC CTG TCC GTG GT6 CTG AAC CAG CTG 
Arg let Pro Cys Ala Glu Asp Tyr Leu Ser Val Tal Leu Asn GLn Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 

Cya Tal Leu Bis Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 

[0 104] 
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29 30 

1450 1460 1470 1480 

TGC ACC GAA TCI CTG CTT AAC CCC CCT CCG TGC TTC TCC GCT CTA GAG 
Cys Thr Glu Scr Leo Val Asn Arg Arg Pro Cys Pbe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAC GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Gla Thr Tyr Val Pro Lys Gin Phe Asa Ala Glu Thr Phe Thr 

1540 1550 1560 1570 1580 

TTC CACGCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Pbe Bis Ala Asp He Cys Thr Leu Ser Gla Lys Glu Arg Gin He Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gla Thr Ala Leu Val Glu Leu Val Lys Bis Lya Pro Lys Ala Thx 

. 1&40 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Gla Glo Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glo 

1690 1700 1710 1720 

AAA TGC tCC AAA CCT CAC CAC AAA CAA ACC TCC TTC CCT CAA CAA CCT 

Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glo Glu Gly 

1730 » 1740 1750 1750 1770 

AAA AAA CTG GTA GCT GCG TCT CAG CCT GCA CTG CGC CTG TAATGATAGG 
Lys Lys Lea Val Ala Ala Ser Gin Ala Ala Leu Gly Leo 



1780 
ATCC 8' 



[0 10 5] SB^J## : 2 
ra<Z>&2 : 178 1 
E*J©S8 : mi 



30 



cleavage — site 
2 1.. 2 6 

mm 

[0 106] 
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31 32 

10 20 30 40 

5' AA GCT7GGCATG GAC OCT CAC AAA TCC CAA CTT GCG CAC OCT TT1 AAA 
Asp Ala Bis Lys Ser Glu Vol Ala Bio Arg Phe Lys 

50 60 70 80 90 

GAC CtG GCT GAG GAA AAC TTC AAA GCG CTG 6TC CTC ATC GCT TTC GCT 

Asp Leu Qy Glu Clu Asa Pbe Lys Ala Leu Val Leu He Ala Pbe Ala 

100 110 120 120 140 

CAC TAC CTT CAC CAC TGC CCC TIC GAG GAC CAC GTT AAA CTG GTA AAC 
Gin Tyr Lea Gla Gin Cys Pro Phe 61u Asp Bis Tal Lys Leu Val Asa 

ISO 160 170 ISO 190 

6AA GTA ACC GAA TTC GCT AAA ACC TCC GTA GCT GAC GAA TCT GCA 6AA 
Gla Tal Thr Clu Poe Ala Lys Thr Cys Val Ala Asp Clu Ser Ala Gla 

ZOO 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GCT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Ser Leu His Thr Leo Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

GTT GCG ACC CTG CGC GAA ACC TAC GGT. GAA ATG GCT GAC TGC TGC GCT 
Tel ALb Thr Leu Arg Glu Thr Tyr Gly Glu let Ala Asp Cys Cys Ala 

290 , 300 310 320 330 

AAA CAG GAA CCS GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gla Glu Pro Gla Arg Asa Glu Cys Phe Leo Gin Bis Lys Asp Asp 

340 350 260 370 380 

AAC CCC AAC CTG CCG CCC CTG GTT CGT COG GAA GTC GAC GTA ATG TGC 
Asa Pro Asa Leu Pro Arg Leu Val Arg Pro Glu Tal Asp Yal Bat Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CT6 AAA AAA TAC CTG TAC 
Thr Ala Phe- Bis Asp Asa Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Ars Ara Bis Pro Tyr Phe Tyr Ala Pro Gla Leu Leu Phe 



[0 107] 
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33 34 

490 500 510 520 

TTC GCT AAA CCT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG- GCG 
?he Ala Lys Arg Tyr Lys Ala Ala Pbe Tar Glu Cys Cys Glo Als 



4-2 1 1.37 5 



530 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTC CTG CCG AAA CTG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Lai Leo Pro Lys Leu Asp Glu Leu Arg Asp 

520 590 600 610 620 

GAA GGT AAG CCG TCT TCT GCA AAA CAG CCT CTG AAA TGC GCT TCT CTC 
Glu Gty Lys Ala Sex Ser Ala Lys Gin Arg Leo Lys Cya Ala Ser Leo 



630 640 650 660 

WGmTO«TC^CGT(X^TOmGCGTGGGaGTr(XS(^CTG 
GId Lys Phe Gly Glu An Ala Pbe Lya Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC GAG CGC TTC OCG AAA GCA GAA TTC GCA CAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glo Pbe Ala Glu Tal Ser Lys Leo Tal 

720 T30 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC GAA TGC TGC CAC GGC GAC CTT CTA 

Thr Asp Leo Thr Lys Tal His Thr Glo Cys Cys His Gly Asp Leo Leo 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys Ala Asp Asp Arg Ala Asp Leo Ala Lys Tyr lie Cys Glo Asa 





820 




830 




840 




850 • 




860 


CAG 


GAC TCC 


ATC 


TCT TCT AAA 


CTG 


AAA CAA 


TGC 


TCC GAA 


AAA 


CCG CTG 


Gin 


Asp Ser 


lie 


Ser Ser Lys 


Leo 


Lys Glo 


Cys 


Cys Glu 


Lya 


Pro Leo 




870 




880 




890 




900 






CTG 


GAA AAA 


TCT 


CAC TGC ATC 


GCA 


GAA GTA 


GAA 


AAC GAC 


GAA 


ATGCCG 


Leu 


Glu Lys 


Ser 


His Cys He 


Ala 


Glu Val 


Glu 


Asn Asp 


Glo 


Jet Pro 



910 920 930 940 950 

GCG GAT CTC CCG TCT CTG CCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Tal Glo Ser Lys Asp Tal 



[0 10 8] 
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35 36 
960 970 980 990 1000 

TGC AAA AAC TAC CCA GAA GCA AAA GAC GIA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala Glo Ala Lys Asp f al Phe Leu Gly let Phe Leu 



4-211375 



1010 1020 1030 1040 1050 



TAC 


GAA TkC (XT 


ryrr rni rir 


FTf. cir Ttf* 


TTT 

IVI 


nr m nr 

uiu vii tn» 


Lllj Lib 


Tyr 


61 u Tyr Ala 


Arg Arg Bis 


Pro Asp Tyr 


Ser 


Val Yal Leu 


Leu Leu 




1060 


1070 


1080 




1090 


1100 


CGC 


CTG GCA AAA 


ACC TAC GAA 


ACT ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


Leu Ala Lys 


Thr Tyr Glu 


Thr Tor Leo 


Glo 


Lys Cys Cys 


Ala Ala 




1110 


1120 


1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


GCA AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTG 


Ala 


Asp Pro His 


Glo Cys Tyr 


Ala Lys Fal 


Phe 


Asp Glo Phe 


Lys Pro Leu 




1160 


1170 


1180 




1190 


1200 


Gn 


SAA GAA COG 


CAG AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


GlD Ash Leu 


He Lys Glo 


Asa 


Cys Glu Leu 


Phe Glu 




1210 


1220 


1230 




1240 




CAG 


CTG GGT GAA 


TAC AAA TTC 


CAG AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glo 


Tyr Lys Phe 


Glo Asa Ala 


Leu 


Leu Val Arg 


Tyr Hut 



1250 . 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA CTA TCC CGT 
Lya Lys ?al Pro Glo Tal Ser Thr Pro Thr Leo Yal Glu Yal Ser Arg 

1300 1320 1320 1330 1340 

AAC CTG OCT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asa Leo Gly Lys Val Gly Ser Lys Cya Cya Lys Bis Pro Gin Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Bet Pro Cys Ala Glu Asp Tyr Leu Ser Yal Yal Leu Aso Gin Leo 

140O 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Yal Leu Bis Glo Lys Thr Pro Yal Ser Asp Arg Yal Tar Lys Cys 



CO 1 09] 
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37 38 
1450 1 460 1470 1480 

TGC ACC GAA TCT CTC GTT AAC CGC CGT CCG TGC TTC TCC GCT CTA GAG 
Cys Thr Glu Ser Leu Val Asa Arg Arg Pro Cys Phe Ser Ala Leu Clo 

1490 • 1500 1510 1520 1530 

GTT GAG GAA ACC TAC GTA OCC AAA GAA TTC AAC GCA GAA ACC TTC ACT 
?al Asp Glu Thr Tyr Tal Pro Lys Glu Phe Aso Ala Clo Thr Phe Thr 

1540 1550 1560 1570 1580 

TTC CAC GCC GAC ATC TCC ACC CTG ICC GAA AAA GAA CGC CAG ATC AAA 
Phe Eis Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys 

1590 1600 1610 1620 1630 

AAA CA6 ACC GCT CTG GT6 GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Tor Ala Leo ¥al Glu Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lya Glo Gin Leu Lys Ala Vol Met Asp Asp Phe Ala Ala Phe Tal Glu 

1690 1700 1710 1720 

AAA T6C TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly 

1730 „ 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG CGC CTG TAATCATAGC 
Lys Lys Leu Tal Ala Ala Ser Gin Ala Ala Leu Gly Leu 

1780 
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[01] 



AA«CT T 00CA. tMAMMM. CAAATCtCAA CTTOCCCACC «TTTAA*0A 

CAAAACTTC A AAGCCCTCCt TCTCATCGCT TT<CCTCACJT »«TTCA«* <""""C 

o*gcaccacc ttaaactcct »aacoa*bta !"=rcl!« 

G AATCTC£ AO AAAACTCCCA CAAATCCCTG "CACC9T6T tQOOTCACAA ""TCCACT 
CTTCCCACCe TCCCCGAAAC CTACOGTCAA ATCGeTOACT "TCCOCtAA 
CAACGCAACG AATCCTTCCT TGAGCACAAA "CQACAACC "AACCTBCC "OCCTQCTT 

ogtcccgaac tccacotaat gtogaccgoa TTeeAeOACA SmJmSJK 

AAAT4CCTCT ACCAAATCCC ACCCCOTCAC CCGTAGTTCT ACOCACCeCA ACTCCTQTTC 

"£«""e «"«I"e A6CTTTC ACT OAATOCTGCO *G««oeTOA CAAACeOCCA 

««««« CCAAAC?CCA COAACTGCGT. CACGAAGCTA AGCCGTCTT* '"AAAACAC 

CCTCTOAAAT CCCCTTCTCt CCACAA*TT C CCTGAACGTG ""CAAAGC "CCCCA«T 

OCCCCCCTCT CCCACeCCTT CCCCAAAOCA GaaTTCCCAC t » 

CAceroACCA aacttcacac ggaatoctgc caccoccac* "CTACACTC 

CCTCCGCACC 1CCC6AAATA CATCTCCCAA AACCAOOACT CCATCTCTTC 

O**T0 CTQCG *AAAAC*CCT OCTCCAAAAA TCTMCTM* «CCA«AA0T- 

CAAATCCCC6 CCCAttfTCCC 6TCTCTGGCC CCTCACT-TCC "CAAtCAAA 

AAAAACTACC CACAACC AAA AGACOTAfTC CTAGQT»TGT "CTBtACC* *T»COCTCCT 

ecACiCCCCO ACTACTCTCT 6CTTCT6CT0 CTOCOeCTOO CAAA AACCTA CCAA1CTACC 

SiZSZ 08CT0ACCCA CA"CCAATGCT 

TTCAAACCCC TCCTTOAAOA ACCCCAOAAC CteA-T^AAC illStlwi 

CACBTGCCTS AATACAAATT CCAOAAGCCT CnKTCOTTC «'*"CCAA 

C AOOTCTCTA etCCCACCCT C6TO0AAOTA TCCCCTAACC 

TCCTCCAAAC -ACCGOOAAOC OAAACCTATC """'"^"''l"" "cTa"«C 

CTCAACCACC TCTOCCTTCT SCACCAAAAA ACCCeMTTT «fIJlSei 

tCCACCCAAT CTCTOOTTAA CCGCCCTCM "CtTCTCCO """cK! 

tACCTACCCA AACAATTCAA COCACAAACC TTCaCTTTCC *««"CAT ««A«C« 

TCCOAAAAAC AACOCCACAT CAAAAAACAG *CC6CTCTGO ^SKmI 

CCOAAAGCAA CCAAA6AACA AGTCAAA6C0 PTOAT66ACC TTl.cTCCTA 

."^GCTCCA AACCTCACCA CAAApAAACC TCGTTGGCTC AACAAG C »AA AAAACTGGTA 

CCTBCOTCTC ACOCTGCACT COCeCTO»AA *6ATAC6AfC C I 
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[02] 



1 

AipAllHl«LT«i«rCluV*IAl»HliAriPh*LytAipLtuCt»Clu 

aa'ccttgccatccaccctcac (aaat cccaacttccccacccttttaaacac*ctccctcac 
ttccaaccctacctcccactctttajcccttcaacccctcccaaaatttctccacccactc 
poji i "a" a • tt « « a tt 



[033 



[EJ53 



too 



200 



300 



400 



500 



SD 



rtntffll 
Kpnl 
Stfl •" 
Psll 

Xbal 

SpM 



123 



45 



673 



pHSA 



Not I 



[0113 



Sjc I Snl Ecofl I 



5 c c c c teo'ccc c c C AC c t| c c cb C C \k A T T c 

CCCCCC|CCCCfrCCACCG|cCCTTAA|GAOCT 
H«oll cah«»lv« - 6*1 1 eoh.ji», 



Mel Aw All Hli 



V CGATTAGTAAGGAGGTTTAAAATGGAC6CTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Cft I eohiilvi 



Fok I eohttlvi 



94K — 
'67K — 
43K — 

30K — 

20K — ' 



[073 

(A) (B) 
M123M M12-3M 
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11375 



CB4] 



ACnTCCUTCUCtmAI^ATOCWCnCCCCACCCTmAAACAKTCCCTCWtU 

AcccT/caccwnanAamcA/ccccTCCc^AumcnxAcaAaccTTTTCMiTTT 

AAmCAAACCCCTCimCTCATC«mKCTCAFrACCmW 

TCX^CCMCinACCCAiiOCACTUTGCUaanmCCCCM&CTCnonCCAA"f 

CCA CCTT AAACTCCT AAACGAA C7 AA C CCAATTCCCTAiU ACCTGCCTACCTCACCAiTCTCCJI 

TTCACCATTrCCTTCATTCCCnAACCCATTrrCCjlCCCATCtACTtCnAC Pill 



hit 

' ' CAMACTCC^CAAATCCCrtLKACCnTnCCCTCACMACTCTtCACfCTTCtCACtCTtCEC 
ACnnTTTCACCCTCTnAGCCACCTtTCCCACAAIiCCACTCnTCAtACCTCACAACICT 

CAAACCTACGGTtMMTHXTGACTGCTCCCCTAMCAKAM^^ 
CCUCCCCCmtCATCCCACmACCWCTCAetAKCCATTTtmxmCCmCCCT 

TUGtACAlAUCCA^rccCAAKTOCCCCCCCTCCTTCCTCCCCAAC »»l£ 
ACtUCCAAffrcCTCmnKTCTTCCCCTTCCAaCCCCCCACCAACCAOCCmCACCT 



fall 

TCCACCTAATCTCCACCCCATTCCACCACAACCAACAAACCT7CCTtSAAAAAATiC 

C CATTACACCTCC CCTAACCTCCTCT T GC 1 K M I U AAK iCTTTTTTATCG ACATSCT 

CTCTA CU UTtCCACCCCCTCACCCCTACTTCTAC CCACCGCAA CTC CTCTTCTTCC - 

nACtCTCCCCCACTCKaTCAAMTCCCTC«mCACMCAACAAC^mBa 

CTAAACCTTACAAACCMCnTUCTCAATCCTCCCACCCCCCTCACAAACtCCCATC 

ATCTnccTCGA-WCTCAcnAccAcancccccancTncecc nht 



CncrrCCCUAAntCAEXUCTCCCTUCUAKTAAGCCCrCrTCTtCAAM 
CTACCCAC^GCCTTTWCaGCmACCUncmCCinCCCCMWWCCTnTCTCCCAE • 

CA£CGTCTCAUTKCCTTCTC7CCACAAAnCCCTCAACCTCCATTCAAACC 

ACTTTACCtC4AGACACCTCTnAAKCACTTCCAC(TAACTTTCCCACCCCTC 

ncca>/rrTtcccac7CTauKxmccccA.wcucwTTctCi^ucT 

AAMccauaccntacAAKccmOTmAAccrrcTTCACACATrTC 

CTOAAACTCCTTACTCACCTCACCAAAnTCACACCCAAnCtCCtACCCCCACCTT 

ACCAATWCTKACTCCTnUAnCTSCCniraCCCTaCCCTOAAWfC 

Jbil 

OACAirnJCCCAfiACCACCtnTCCGACCTCCCCAAATACATCKCCiAAACCACCjlCTCCAT 
TCAICCCTCTCCTKCACCCCTtCACCCCnTATCTACAfCCTTTTOTCCreACtTAU 



CTCTTCTAiACT CAAACAA T^C CAAAAAC CCCTtCTCMAAAATaCACTCCAKCCACM 

nucTTTmAaica.i nMUKCJcc^crrmACwiucnACccTcrrcATCTTTr 

GTACAAAlCCACI^AATCCCttUGATCn^CTCTCTCC(CCnXACTTCCTTCAATCAAAACAt • 

CCTCCjnACKCCCCCTACACGCCAGACACCCUMCTCAAK^CnArrTTTnTjCACAHTT 

GTtrrCCAAAMCTACCCAUACCAAAACACCTArTCCTACCTATCTTCCTCTACGAATACCnrC fall 
TTTtATCCCTCTTCGnntTCOlAACCATCCATACAACWMTCCnATCCCACCACCT 



* iAi g4g888^8Z»SJSlSlH:ilIgc £ rS!IgS!S£Ifiinn«gglTm*^I«SeAecTTTT 



4 gZ$^I^Z^44«Tg8S^4«£?«4ggZU§g88Z?giSfg^S«Z*" TCTCec 
eI8gZ28Zg44gg^gZ?Z?ggZZgZtg^gnK?«ggg?gZZZgZg«gg TCT " CTA 
iC . TT8 . T KZ?gIg£?ggg 4 «gZgZ?gn*«gggl2ZSg?ZggKgIggSgIe«Te »•« 

gui4 fgII8igg AA TggI A ggZ A ggg A ??5 A tZZg4«Sg*S^ggZAe 
"*"" c Sf§ggii T *g*ZgZgg A 'ggiZg2lgg«^i«gJ!^ A I 

»*»**"fmg?gigz?gzgg AA iigK A « A g«*mg? AAA gs A T6CTTT B t 

*«*» AC *»g*igZ! A *T?g»Ig*Z!^gg?g-ZIgig A glZIZggJ A gTT T TTACC 

*"*» TC< IgS*fTgEZ? A gS4g**ni AA ^gZ8gZZg?gIg* A tf A i^TiTTTTc 
"*" AA< ZglI A HI?g«gZg^SIZgg A gZgggggI«I A fZg A Z A SctAC .. 

— S 4C 
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IEI63 



[081 





Fokl 



BimHI 
Fokl 



(QITH6 r MI7Wni i nWTWffnCX 

tmivu iiuiuMnruaNUMiurm 



CI* I 



LtraMt fr*BMnt 
• | Ukb 



- 48 kb 



Obieritd ; »«l-»ip-AU-8U-lri-J«f-Clo-¥il- 
PrtileUd i U«l-*ip-*U-Hll-l|i-l«rH!l«-1HI* 



w Cb.l SD ihttoAtottilMST 

• •BMC40Gt*MM(Bflt* ^OJlTTHOIAAOflAWTnAAAAIOOACOCTeitii.toc 
ttciitlpcitttttcccat^rAATCATTCCTCCAAAmTACCTOraAGTOTTTAB 




P80H8A4 



1 It-ll i-Jr|-rhe-L|fiip-Ln-Clf 
Ali-Bli*Ari-Ph»-lji-A»»-L««-Clr 



10] 



I 



a a s a s. 

LtuVi iLtuAlaClyPn AliAl >Al »Set Al ■GluThrAl ■AinLr tSarAin 

TTCCrrCTGCCACgA CCCC CCCCTCCCACTCCT^AACCCCOAACAAATCCAAT 
»c D J . 
C 



B>iHl 



1 2] 




EcoRl 



pBR 127 13 kb . 

EcoRl 





Sail 



pUBIIoTiSkb 



7,7 lib 



• TUIWCtM HlnMII fa 
■Mill ft»U KM 1 1 




VIMNI 
Ml 





1 


Urp In 
1 


EcoRl HIndB 







Ln W la IM HI m ill. tit Ml - — I 

•••«>•■• • i t ,icocc«<neoceTCOA80«|ccetrAAOAocT»t»«, 



»A«iei 

LI Ik 



nl 

-tnl 



a- «-7i9— * 



—606— 



mi 3] 



(25) 



®§fl¥4-2 113 7 

[014] 




1 53 



17] 



100 200 300 £00 500 



■250 125 64 32 16 6 * 2 1 0 - broth broth" 5 

• S^n* H f ( ( ( fr^ 

Standards • • • 

. H tv - • • ♦'• 

16 hr « » • • •• 

Ifthr • • t • • • • « 

1 2 3 * 5 6 1 2 3 A 5 6 
M 1ul«5 



Hindm 
Kpnl 
Safl 
Pstl 

Xbal 
Sphl 
Barrrt 



123 



AS 



678 



PHSAE2 
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1 6] 



AACCTTCOGA 
0 AAAACTTCA 
CACCACCACC 
CAATCTCCAC 
CTTCCCACCC 
CAACCCAACC 
CCTCCCCAAC 
AAATA CCTCT 
TTCCCTAAAC 
TOCCTOCTCC 
CCTCTOAAAT 
CCCCCCCTCT 
OACCTOACCA 
CCTCCCCACC 
G*A>TOCTCCC 
*C A AAT CCCC8 
AAAAACTACC 

ecACAceeeo 
ctcoaaaa at 
ttcaa acc 6 b 
gagctc6ctg 
cacotctcta 
tcctccaaac 
ct«aacca6c 
tcc ac co a at 
tacgtaccca 
tccca aaa ac 
cccaa acc aa 
aaat0ct6c a 
octccotctc 



TCCACCCTCA 
AACCSCTCCT 
TTAAACTCCT 
AAAACfOCOA 

tcccccaaac 
aatccttcct 
tcg acctaat 
accaaatccc 
cttac aa.aoc 
coaaactcca 
ococttctct 
cccaccoctt 
aaottcacac 
tcccoaaata 
aaaaacccct 

COCATCTOeC 
CA6AACCAAA 
ACTACTCTGT 
CCTCCCCACC 
TC6TT0AA6A 

aatacaa att 
ctcccaccct 
■acccccaacc 
tctcccttct 
ctctccttaa 
a ac a at tc a a 
a acoccacat 
ccaaaoaaca 
aacctcacca 
aooctccact 



caaatcccaa 
tctoatccct' 
aaaccaaota 
caaatcccto 
ctaccctcaa 
tcaccacaaa 
ctccacccca 
accccctcac 
acctttcact 
ccaactccct 

CCACAAATtC 
CCCOAAACCA 
CCAATOCTCe 
CATCTCCCAA 
OCTCCAAAAA 
OTCTCTCCCC 
ACACGTATTC 
CCTTCTCCTB 
CCC.TCACCCA 
ACCOCACAAC 
CCACAACCCT 
CCTCCAAOTA 
CAAACCTATC 
CCA CD A A AAA 

ccscccf ceo 

COCAQAAACC 
CAAAAAACAO 
ACTCAAACCC 
C AAAC/AAACC 
CCCCCTOTAA 



CTTCCCCACC CTTTTAAACA 
TTCCCTCA6T 'ACCTTCACCA 
ACCCAATTCC 'CTAAAACCTC 
CACACCCTOT TCOOTCa'CAA 
ATCOCTCACT -CCTCCCCTAA 
CACCACAACC CCAACCTCCC 
TTCCACCACA ACCA ACAAAC 
CCCTACTTCT ACOCACCCCA 
CAATCCTCCC ACOCOOCTBA 
CACCAACCTA ACCCCTCTTX 
CCTCAACCTC CATTCAAACC 
CAATTCCCAC AACTCTCTAA 
CACOCCCACC TTCTACAOT* 
AACCACCACT CCATCTCTTC 
TCTCACTGCA TCCCACAACT. 
CCTCACT.TCC TTOAATCAAA- 
CTACCTATCT TCC>CTACOA 
CTCCOeCTOO CAAAAACCTi 
CACCAATCCT ACOC AAAAOT 
CTCA-TCAAAC ACAACTCCCA 
CTOCTCCTTC OCTACACCAA 
TCCCOTAACC TGOCTAAACT 
CCCTOCCCCC—AACACTACCT 
ACCCCCCTTT CTCACCCTCT 
TCCTTCTCCC CTCTAOACCT 

TTCACTTTCC acccocacat 

ACCGCTCTCO TCGAACTOCT 

CTCATSCACO ACTTCCCA'Ot 

TCCTTCOCTO AAG A ACCTAA 

tCATAGCATC C I* 



CCTCCCTCAC 
GTCCCCCTTC 
CCTACCTCAC 
ACTGTCCACT 
ACACOAACCC 
CCCCCTOCTT 
CTTCCTCAAA 
ACTCCTOTTC 
CAAACCCCCA 
TCCAAAACAC 
OTOOGCAOTt 

actgcttact 
cccacacoac 
taaactc aa a 
aoaaaacoac 

acacgtctgc 
atacccycgt 
cg aa act acc 
cttcgacoaa 
actcttccaa 
aaacctacco 
tcgctctaaa 
otccctocto 
aactaaatcc 
tcacoaaacc 
ctccaccctc 
aaa acacaaa 
tt'tcutaoaa 
aa aactcota 



193 



20] 



pHSAE2 4.86. 

Hindlll 




Fokl 



pTiaSQftco) 1216 



Not I 



A0CTT0TAAT6ATA0C OOCCacaOAOTaeTOACflCTCAC 

ACATTAClATCGCCCG - COCCTCACOACTQCOAflTQTTTA 




Hindi M e*nl»i 



Rlnd'l'M 



Fokl 



BamH 1 1 a&mawxGTTiHumtcnzK I BemH I 
f ok 1 ru ra i teaoM trnrurnnxmnk I C 1 • I 



Largest fraount 
I.Bkb 



L 



Lira* traoftent 
i 16 kb 




ffTTTI 




Oil • SD JbApAl»H»l»&r 
«»Atte»CBtAii»i0Cfltl^TTAGtAAGCA6CmAAAATGGAtOT^"B0tco 
tcMntBctttttccotiBa^AATCATTCCTCCAAATTTTACCTOOGAOTOnTAsg 



meat 1 t s/»ti i 



at I 




pt/p 



FUC33HSAE 
Ilk* 



1 \ "•** 

••HI I »tJtDNA«i» 



Ap 



HIMH 



pSPHSAE 12 

14* 



Bt oHI 



— 608 — 



(27) 



4$M¥4-2 113 7 5 



18] 



to v 9 I 
Wti B 

KtTitayTccjcccrcA^TCCCAjimtaxKaTmAwcACCTiOTrtiKw 
*cca^cccA(nvmAcaTTcwc(WTacAAAATTTa(^cccitTccTmwAcrr 

umuucccacaTt^TCCcmcccTucTKcmiciucTCCcccncc^ 

K«IUCCAA^mGC<^CKAGUATGGAACTCCTCACa^ 

CCACmAAACTCCTAWaMCTAAaGAArrCCCTIA^ 

mACamKnumGmAACCGAmTtCACCCATCCACTCCTTAt fit! 



Ifht 

. CCTCCTCCCCAAACTCOCCAA CTWCTGACGAAOTAAGOCCTCTTCTG CA AAA 

CTAtKAccAcaxmcAcnOTWCcacTcmccvnccccwuwcCTnTCtcctAC 

UCtCTCTCAAAKCCCTTCTCTCCACAAATTrttTCAACCTCtATTCAAACC 

*m7AC6CCAACACACCTCmAl«CACTTCCJlCCTAACTrTCCaC«CTC 

CTCCCCACTO(WCCCTCTCCaCCCmWCA.\MCACMTTCCCWAWT 

AACCCCCGCACACUTTCCCCAACClXTTrtCTCrTAACCCTCTTtAUUTTni 

CTnAAlCTCCTTACTCACCTCACCAAACTTCACACKAATCCTCCCACCCCtAtCTT . R*X 
AtXMTtUCTCCACTCtrrTTCAACTirrcCCTr.SCWCCCTCCCICTGtAACATC 



•fat 9 I 
Hit 

' • ^AAACTCCEACAAATCCCIKAUCCCTCTTOCTtiACAAACTCTCCACTCTTCCCACCCTCCtC 
ACCTCTTlTCACCCTCTriACCCACCTtTtKJCAAGCCACTCTTrCACACCTCACAACCCT 

CAAACCTACCCTCA^AATCCCTEACTCCTlXCCTAiACAC&AACtKMCCCAAC 
cauct ccCTTrccATCcacrrTACCCAai: iccAccccATn trrcrrrccccmccTTC en 

TCAGCA CAAACACCACAACCCCAACCTCCCCtCt CTCCTTQnCCCCAAC ' U\t 
ACtUCCAACTCnmTCTtXTmECCCnKACCCCCCCCACCMIXACCCaTCACn 



1Q*9% 

nn 

CTACACTCCCCAWCCACCnCCtCA£CTWXCAAATACATCTTOAAAACCACtACTCCAT 

TQCCCCTCTCCTWCACKCnK^CCCCTnATCT.tfACCCITTTtCTCCTCAiXTACACAjtfAT 



CTCTmAUnmAfAATCmCCAAMCCCCTCCTCGA^TmimCATCCCACAA 

nMCmCTTACtAKnTTTTIXCCACCiCCnmACACTCACnACCCTmUTmTT 

ETACAjUABACCAjUTCCCKKaitTCttmT^^ • 

CCTCC^ACG6CCGtnACACCCCAXACAXCCCKACTWACCAACTTAC7TTTCTSCACAC6TT 

GTG1 GUAJUA CTACGC AC AASCAAAACACCTATTCCT ACCT ATCTTt CTCT » t GAA7 ACCCTCC tilt 
TTTtATCCCTCTT Ui l 1 1 l l l O OTAAJCATCCiTACAiCCACATCCnATtCCiCCXCCT 



Itlt 

TCaCCrAATtrcaCCCanCIACCACAACaACUACCmCTCAAAAAATAC 
CUTMCACCTCaCTAAKtCanTJ^nTHUJlC^ 

nmeCA.UTCCCACttCCTCACCCCTA£nmCGCACt(^CTCCTCTTCTTa- 

nACCCTKCCCAinCCCaTCA^TCCncCCCTTWCtttUCAAaWTTTCU 

niAACCTTAC»AACCA£CtTTCACT^WTCCMCCCCCCTCACAjUCCGCCATC 

ATCTTT CCTCCA.WCTO CTTAC1AC CtTC CCCCGACTCTTTCCCC SphC 



. She A 



fTe *""2§Z?8IZf««4g8S^««rt*Z«*«««fZMSW8Z«ZZ8g«OTee*cee 

A c*TTc*^^X?gZ?g*iS2^tZSZSZIIII4*ggiSSgJSglZfSrxSIgSglZaATc 

J?:S J?2ZZ? A c e ? A n§8I$8^8g8-? A g^i:8«g!8 A f« A *8§lACTCA.* 6 
a ^'^^^ctc88§ctS^ISJ?8488SZ?*8»24ttt484$8?88^§tacttttttc 
e ****** e ?g*8g«!82m88 A «Ig««m A 8 AAA 8i? AAA gS A TceTTTet 

""*"MS AA g«4 AA giS?Zg«gg*g««ZISgStKZIIg?I«TTTTT.CC 
*»*** T «IgS*4«gIg A Sg« A * A gmggIggZIgggZg A «t«8*TTTTTTC- 

'** AAAA€ IggI A i8Ig8ilgIg A gggXgg$gIigg8gIgI AA Ig A I^cr*o ...„x 
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[02 1] 




CSfflQ] ¥/£3*?8B22B 

mm?*®} 

mi] #»E*&*nMi-u mwzzs&LTm&v 

B*«I»r8ttfc9At*fc»l:ESl&F o k ISM 
10 3] ae?*©IMI8B5(l«fil:OKfi**-rHT* 

ft, DNAMiT^UfcDNAtU^^D-> 



[02 2] 




? 1 &?ivr0T&*. 

[04 B] H4B»thitffl7J^5>»fe^«iai60fc 
ft, DNA£/£«T'&JfcU&DNA3j-yrf'7-©:/Oy 
£ 2 £^-T0T<&*. 

[04C] H4C»thjfa»7;^5>»ef««0& 

£ 3 fcwTHT**. 

[04 D] H4DttthJh»7^5>ae?'«l»0)t 
86, DNA^jS«T^l/tDNA^iJtf7-O^D? 
£ 4 &^-T0T&<£>. 

[04 e] 04E«hhila^7;^5>ae^«l^cofc 

ft, DNA£/£&T£&LfcDNA:*l)=r^-©7Qy 
£ 5 S^-THT**. 

[0 4 F] 0 4Fl*bMta»7/V:75>«fc^*!&0fc 
ft. DNA£j^T££UfcDNA:fry:^?— COT/Dy 
£6£^-r0T&*. 

[04 g) H4G»bhjii»7;^>aeT«if8ofc 

ft, DNAM«T^lSl/&DNAt'J^7-©^Dy 
2 7 S^f0T$.2>. 
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[04H] 0 4Htek hltmrjV^S.^^mmOft 
DNA£j£«T££LfcDNA#y=fV--©7Dy 

2 8 £*-riaT&$. 

[0 53 «*U&thJUlfl!7^5>€*liBO«^ 
£*-fcfc&T*fc0Kf£KLfc£&DNA&^T0T 

[06] *asufcbhJiii«7;py5>^j!BBTSss*r 
•a??** Hp sdhs A4(om^m^tm-c$> 

S. fcfc, ^5HpT13S (Nco) fit *B81S 
t r p7n^-*-£-&tr&fcJ©:/7XS FT**, 
[07] #y7*y;P75h*«&ft»HfttfC>xX*> 

^ovH>i^HT*5. f¥lffilcj&^*£: (A) USD 

s#y7^ujW75H«a«c»«, ^-^->-^;v-t 

^>^f«ftftfiUftBTftS. *1t (B) « (A) K> 

i/3Ott<0ga&m>Tiii*©«&fc»«* y;prto 

U ffit hjfotS7;P:75>k**m>T£xX$'>:/n 
yf-f^l/fcHT*^. H*01, 2, 3, MOBS^ 
ttaTOlOTfe*. 1. HB10 1»I6 2. H 
B10 1/pSDHSAE12»ie3. HB 1 0 
l/pSDHSAE12W^M. frHt-?-*- 

Ob s e r v e dtt3SRfc«S3tt&eai» Predi 
c t edttTOLfcEWSrjST. 
[0 9] h;K^^-pBU4 3 7 lOilg^t 

[010] a -75. 7—VCDftmz&mThr)ftW#j\z 

(A 1 a 3 3) #ifi®7Sy&E?JRtfDNAK5aj£zR 
-T0T**. fc*, fcBJtt, A 1 a 3 3 F"f"£B2 
WfcGCTfr&GCCKB&TaClifcJ^TNo t I 

f. 

[011] »»^^^-*f6©fc«6IC^»bfc^iaDN 
A$*"t0T&*. 

[012] #iiW*-PASEC 10«&0T&2>. 

[013] pASEC 1 C»ISM-SfcftOt hilaf97;V' 
75 >3fifc?©«J3g0T&*. 

[014] fchJfo«7*75>£ttMT#»-r*fc«> 
(D-fJXS. H p AMY 3 3 H S A 4 <Z>*8£0Tfc*. 

[015] 1 A 5 1 0/pAMY3 3HSA4Sfcfclil 
A 5 1 0/pAMY 3 3HSAE2fttflA510/p 
BU4 3 7 1©**14, 16, 1 8«fWBO«*±?9 
1 1 &l@R^5ls]^-'fn>^>y5>lCX*y hb 

•S. Standards li, SI GMAcOE ssent 
ial globlinfree HUMAN Alb 
urn i n€Jflfr>fc. Brot hOffiHICB, «JftSA# 
3rM/fc. 0*0 1, 2, 4, SOffifBICttl A 5 1 0 
/p AMY 3 3HSA4S&I21 A 5 1 0/pAMY3 
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3HSAE2&, 3, 6©ttHK«:l A5 1 0/pBU 

4371 s-tn-enxtfy h Lfc. 

[01 63 **6B#6*tSHH-U &&K££j£LT*fS 
bit. khjfiifll7;U^5>«3-H-r«»DNAE59S^ 

[01 73 fflfiT^OffillSBSjfiWtORtt^^-rHTSfc 
5. *m&uv9 lfrtfuytr 8 
t, 3:2©*R5$j:/D-y£©®®. pHS AE 2d* 

[01 8 A3 01BA«thi»7J^S>lfifiS 
©&©, DNA^Mt?^UfcDNA^'J^T-0^ 

[0 1 8 bj 0 1 8 B»it hjii»7j^s >ae^*» 

(Dfttbs DNA^jSUT^jSltDNAtU^-O^ 

[0 1 8 C3 0 1 8 C lit hMB 7;l^5 >afc^*l$g 
©fc£>, DNA^jJ»T&*lfcDNA*'J dT-O^ 
Oyi?3 5St0T$i^. 

[01 8 D] 018 Dttt hM70> >38feT*l& 
©££. DNA^ST^LtDNAt'J^-O^ 
O y £ 4 £hV3"BTC&£>. 

[0 1 8 E] 018 Ettfc hjfiLff57;W^a >&te=?-m$k 
©fc«K DNA^»^lfcDNAt'Jd7-0^ 
Dy£ 5£^-T0T&5, 

[0 1 8 F] 018Fttt hm7)V^S. >&fcTm& 

[01 8 G] 018GI4k brin^T-O^S >58£^«& 
©£©, DNA^T^LtDNAt'J^-O^ 
□ 7&5VT0T&&. 

[01 8 H] 01 8HttkMfaf»7;^S>ae : f«i^ 
©fcA, DN A^a*T§*l/fcDN A*'J J7-(5^ 
D*>£8£7iVreiT&*. 

[01 93 «§gUfcthJhfll7;i'^5>**»WC58a 

n^xs kpsdhsae 1 2©«»^jes*rH 

fc*5, 77X5HpT13S (Nco) J*,'* 

mist r p^D^-^-saty&sno^xs ft* 

[0 2 0] pASEC 1 fc»KrSfc8&©k hJJH»7JV 

[02 13 khJflifl!7;U^S>=6:ttMT»»f-5fciD 
©^7*5 FpAMY3 3HSAE 2©#?ig0-C&*. 

[0223 »*LfcbhJiiffl7;u^s>^»w*e»s 
t sr^xa hpkt9 iHSAE4©a3g^ia£^-f 

0T&*. 

[*§IE#&$£i£] 0® 
HftIE*ttfcJgB£3 ±0 

[*§IEfc£] 
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[01] 



i' aaccttggga 
caaaacttca 
caccaccacc- 
oaatcto£ao 
■ cttcccaccc 

CAACGCaACC 

cctgcccaac 

AAATACCTCf 
TTCCCTAAAC 
TGCCTCCTGC 
COTCTOAAAT 
CCCCCCCTCT 
CACCTCACCA 
CCTCCGCACC 
CA-*TCCTC€C 
'c'aAATGCCGG 

aaaaactacc 
ecACAcecee 

CTCOA AAAAT 

TTCAAACtoe 

CACCTCCCTC 
CACCTCTCT A 
TOCTOCAAAC 
CTCAACCAGC 
TCCACCGAAT 
TACCTACCCA 
TCCC AAAAAC 
CCCAAACCAA 
AAATCCTGCA 

ocToeoTcrc 



tccaccctca 
aacc6ctggt 
ttaaactcct 

aaaactccg a 
tcccccaaac 
aatocttcct 
tccacctaat 
accaaatccc 

GTTaCaAACC 

cgaaactcca 
oeocTTCTcr 
cccaoccctt 
aacttcacac 
tccccaaata 
aaaaaococt 
ccgatc*tgcc 
cacaacc aaa 

ACTACrCTCT 

eeToeceAce 

TCCTTCAACA 
AATACA A ATT 
CTCGCACCCT 
ACCCOOAAGC 
TCTCCCTTCT 
CTCTGCTTAA 
AACAATTCAA 
AACCCCAOAT 
CCAAACAACA 
AACCTCAC6A 
ACOCTG cac T 



CAA ATGCGAA 
TCTGATCCCT" 
A A ACC A ACTA 
CAAATCCCTG 
CTACCCTCA* 
tCACCACAAA 

ctccacccca 
*ccccctc*c 
agctttc act 

CGAaCTGCCT 

CC AO A AATIC 

CCCCAAACCA 

CO AATQCTO C 

CATCTCCOAA 

CCTCGAAAA A 

CTCTCTCCCO 

ACACOTA-fTC 

GCTTCTCCTC 

COCTOACCCA 

ACCCCACAAC ' 

CCACAACOCT 

CCTCCAACTA 

CAAAC6TATC 

GC*ACC AA A A A 

ccccccfccc 

eCCACAAACC 

caaaaaacac 
actoaaaocc 
caaacaaacc 
ccccctct-aa 



GTTOCGCACC 
TTCGCTC ACT 
ACCCAATTC6 
CACACCCTCT 
ATCCCTCACT 
GACCAC AACC 
TTCCACCACA 
CCCTACTTCT 
CAATCCTGCC 
CACCAACCtA 
CCTCAACGTO 
CAATTCCCAC 
CACCCCCACC 
AACCAGGACT 
TCTC A-CTGC A 
CCTCACT.TCG 
CTAGGTATGT 
CTCCCCCTGC 
CAC6AA T CCT 
CTCA-TCAAAC 
CTOCTGGTTC 
TCCCCTAACC 
CCCTCCCCCC- 
ACCCCfrOTTT 
TCCTTCTCC6 
TTCACTTTCC 
ACCCCTCTOO 
OTOaTGGACC 
TCCTTCCCTC 
tCATACGATC 



OTTTTA AAC A 
ACCTTCA6C A 
■CTAAAACCTG 
TCCGTCa'Caa 

gctcccctaa 
ccaacctccc 
acgaagaa ac 
acccacccca 
acccogctca 
acccctcttc 
cattcaaagc 
aactctctaa 
ttctacactc 
ccatctcttc 
tcccacaact- 
ttcaatcaaa 
tcTtctacga 
caaaaaccta 
acccaaaagt 
aoaactccca 
cctacaccaa 
tcgctaaact 
.aacastacct 
ctcascctct 
ctctagaoct 
acoccgacat 
tcoaactoct 
acttccca'cc 
aacaaco**a 

C J* 



CCTCCGTGAO 
CTCCCCCTTC 
CCTaGCTGAC 
ACTCTCCACT 
ACAOOAACCG 
CCOCCTCCTT 
CTTCCTCAAA 
ACTCCTCTTC 
CA A AGCGGCA 
TCCAAAACAC 
CTOCGCAftTT 

actccttact 
cgcacaccac 
taaactgaaa 
acaaaacgac 

ACaCCTCTCC 
aTACCCTCCT 
COAAACTACC 
GTTCGACCAA 
ACTCTTC AAA 
A A AC G T A tCC 

tccctctaaa 
ctccctootg 
aactaaatcc 
to acoaaacc 
ctocaccctc 
a a aacacaaa 
tt"tcctacaa 
aa aactccta 



[02] 



A*»AI*Hi«LytS«rCluVtlA1iHliArgPlitLyiAipLiuClyClu 
AACC TTGGC ATCC ACCCTCA C |A A AT C CCA AC TTCCCC AC CCTTTT a A AC ACCTGGG7GAG 

ttccaaccctacctcccactctttaJgccttcaacccctcccaaaatttctccacccactc 

T a k f ~ffi = B ■ tt n * » tt 



CE3 3 3 



I4A] 



100 



200 



300 



U30 



5O0 



Kindm 
Kpnl 
Sail 
Pstl 

Xbal 
SpN 



7o t 9 1 
Hiod B 

ACmCCGMCCAaCTCACAAATCCCAACnKCCACCCTm,UACACaCCaCACCW 

AccmccrccMCTCTnACcmcAACGCCTacAAAAnrcra^ 

AACmAAACCCCreCnnaTCCCTTTXCaCAnACCmACCACTCCCCCTTtWCCA 

TCCCQCCAACACTACCCAAABCCACTCATCCAACTCCTXACCCCCMCnCCTCCTCCAAT 

CCAtCTTAAACTCCTAAACCAACTAACCCAATTCC»TAAAACCTCCCTACCTCACflAATCT5CA 

TTCACCATTTCCTTCATTCCCTrAACCWTTTTCCACCCATCCACTCCTTAC Pit! 



[04 B] 



123 



45 



€78 



pHSA 



PHI 

CAMACTCCaaAATCCnCUCACCaCnCCCTCACAAAntTOAaCTTCCGACCCTCCCC . 

ACCTCTmcAKCTcmACccACCTirrcoycMKacTirmcAaarrcAaACca 

(UAACCTACCCTtUAATCCCTCACTtjCTKCCTAAACACCAACCCCAACCCA*CCAATCCTTCCT 

cccACccGCimAtcccicmAcaACTWcacctcATnGTcmwcmKCTT^ 

rCACUCAAAGACCACAAEXCCAACCTCCCCCCCnCCTTCCTCCCCAAC Silt 
ACCAACCAACTCCICTnCTKKnCCCmCGACCCCCCH^CCMCCACCCnTCACa 
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[04 Cl 



MX 

TCCACCTAATCrCCACCCC-AnCCACWCAACCUCAMCCnCCTCAAiWAATK 

CtATTACACCTOCClAACCTC(TCTTCCnCTTTCCMCCACTTTTTTATWACATCCT 

CTCTMCMATCCCACCCCCTCACCCCTACTTCTACSCACCCWACTMTinTCTTO 

. n*0C(^CCCACTCCCaTCAACATC:CTG6CCn«*CCACJWCA*aCAmCCA 

CTAAACGTTACAaAGCACCTITCaCTCAATCCTCCCACGCGCCTGACAAACCCCCATC 

ATCmcaCCA-UCTCACnACCACCaCCCCCCACTCTTTCCCC J»ht 



[04 EJ 



lilt 

CTAeACTCCCCACACCACCCTCCCCACnCCCtAUTAWTCTCCCAAiACCACCAnCtU 

TCACCCCTCTCCTWCACCCCTCCACCCCTTTATtTACACCCTTTniCTCCTCAOCTACACAACAT 



CTCTTCTAAACTCAAACAATlXTGC CAAAAAC CCCTiiCTCCAAAAATCTCACTCCATCCCACAA 

TTCAtnTCTlACCACECJ ITt lUCUCacCTTTn«ACTCACCTACCC7CTTCATCTTtT 

n.SCAAAArcACCMATCCCCCCCCATI^CCCTCTCTCCCHOTCACTTCCnClATCAAAACAC 

CCTamACCCaCCCTAttCCCCAWACCCCCCACTCMCCMCnACTTrTCTCUCACCTT 

CTCIKAAAMCTACCCAI^CaAAAaaTATTCaACCTATCTTCCTCTACCAATACCCTCC Sl!X 
TTrCATCCCTCnCCTTTTCTCCATAACCATCCATACAACCACATCCTTATCCCACCACCT 



[04 D] 



ra-ff a 

Jpht 

CCTCtlCCCCAAACTCUCCAACTCCCTCACGWKTAACGCCTCTTCTCCAAAA 
GT ACC5AC CA C CCCTTTCA CCTCCTTCACCCACTCCnCC ATKCCOCAACACCmTCTt CCAC 

UCCCTCTCAAATCCCmCmCCAtAMTTaCTCAACCT6CAnCAAA6C 

ACTTTACCCCAACACACCTCTTTAACCCACnCCACCTAACTTTCCCACCCCTC 

CTaCCACTTCaCCCCTCTCCCACCCCnCCO;AAACCAGAATTCaACA.VCT 

AACCCCttCACACCCTCCCCAACCCCTnCCTmAACCCTCTTaCACATm 

CTCTAAACTCCTTACTCACCICACtAAACnCACACCGAITCOCCCACCCtCAtCTT till 
ACCAATCACTCCAncrmCAACTCTCCCTTACCACCCTCCCCCTCCAAtATC 



[04 F] 



««™"iax^^ 



[04 G] 



■ pal 



;:;.HimilMIMaH«aiHIttM»HK8X«HIfMW»* ,TTaa,T 
.«. T «4fMX«MS#aM«SU«!IX«ISKa»SHM3MStt«I«.Te 



I4H] 



" l4 $88XI^gg««S3«gI«ggg?M?4?XIg«g?g*Tg$«ggI«Tc***e 

TMVTi *itfaa»stxficMaxHHe»H»tHHa«»XaTTTtTf« 
<^-»-«f»aaxsxEniwuHXfmsfSf9MUtttHfT«DTTTCT 

•*-**««ZggW««g«gg*gW«««gJgSIIHJXgMg«S.TTTTTT« ' 
T ***"* e 2ggX«gZggfIgIg«ggXgg«Igg§ggXgX*«g«*geT»C ft | 
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me) 



SD 



Mel AlP AU His 



s* cgatt agta agg agg ttt a aaa t ggacgct c ac 
taatcattcctccaaattttacctgcgaqtgttta 



CI* I cchejlve 



Foil I echitlv* 



[07] 

• (A) (B) 
M123MM12-3M 



— 67K 



20K 




eTllSWco) IB* 




Fokl 



BnmH I 
Fok ( 



cMTwntnauimtMUiiuwUTT* 



Barrel 
CI. I 



Ltrot Irwwnt 
• 16 kb 



« Chi SO Jto*»AbKi*U»_fa_ 

.«Btte«coH»5»«OOBti*0»TTACrAilGCAMTnAA>ATGfiSECrrCH..«tee 
»e«iOtaeiHIUecc»tio3lAJiTCATtCCICC**AlTri»CC1CC6AOTGTTTAos 




OSOH3A4 

4.4J6 



BibHI 



[08] 



[09] 



Otiir.ftd : aet-A»f-AU-HU-lri-J*r-CI»-V»>- 
fridicu* : ■•l-Ai»-IU*mi-lri-Hr-«li-lil- 



AU-Bli-Aft-Pbe-lr»*A«P-tto-Clr 
Ali-BI*-Ari-Pfc«-lTt*i»P-lttt-«l! 




pUBiii <Jkb 



EcoRl Hindu 

Sail 




p»U4J7f 

7.7 kb 



10] 



LiuVtlUuAliClyPro Al »A I tA I iSerAI »C I uTh rAl »A»nL)r iS« rA»n 

ttccttctcccaccacccccccctcccactcci?:aaacccccaacaaatccaat 
c 



KK I 
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101 1] 



[012] 



Not J 



Stcl Saal EeoRt 



5 ' CCCC |c'cCC CCCG ACCTj CCC|CC'c jAATT C 

cccccc|cgcc(tccagcc|cccttaa|cacct 



S*l I Ctheilra 



tlVIN • *-«» MMIII tit 
PijbIII^ IWI ^ Unfit I 



••U«l I I 



p^ff .yrrr rrrMi 1 1 t flff^ inf 




bit 




e- •-rx9-« 



1 3] 



1 4] 



Not I 

^GCTTOTnATGATAOC GOCCGCGGAGTGCTCACGCTCAC 

*e*TTACTATCGCCOO COCCTCACOACTOCGAGTGl 1 1A 



h i*«m <ahfal»* 



Kit! I I I I • • N I 




[■Ia4 1 1 1 
• ••HI 



fokl ioh»ll'« 




fokl 



Uignt Irtsnat 



Hint's) ■ 




•UCIIHSA 



I 1 M5A 
••■HI | B*ODNA»* 



Lot 

t.fU 




. t-ritHf^Mnr 

B Moil II 

M bi lb Of fr» Urn 



•• Hi (It In hi Rg »>l 




«-» t»— r 

O H|A 
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1 5] 



1 8 A] 



250 125 66 32 16 6 i 2 1 0 broth broth « 5 

\ \ \ I ( ( ( fr" 

Standards •••••• • 

u hr •• 
16 hr • • • • •• 

IBhr • • • • • • « • 

1 2 3 < S 6 12 3 4 5 6 
1>i 1u»»5 



fo 7 n 
Hi a<B 

AtmG(ZATCGACCCTC*CMATCa l UCTTCCtXACCCTmAAAC*CCrCCCrCACCM 

ACCaACCTCCCACTCmACCfTTCAACCCCTCCCAAAATT rtTUACtUaCCTTTTUACTT 

AAmuAACCcaccncnantrrrrccncACTACcmAcancccccTTCCAca 
icccwctAAwnAcaAAAawfritATCCAArraraACcc^^ 

CtACCn*WCTOTMACCAACTAACCQAnCOT*AMCCTCCCtACCTCACCMTCTCCA 

TTCAcwmccnancccnAAcauTTTTCCAaaTCCACTcmAC Piir 



1 6] 



V AflCCTTCCC K TCCACCCTCA CAAATCCGAA 
OUAACTtCd AACCCCTCCT TCTCATCOCT' 
CACCACCACG tTAAACTCCT AAACCAACTA 
GAATCTCJCAC AAAACT6CCA CAAATCCCTC 
CTTCCCACCC rOCOCCAAAC CTACCCTOAA 
OAACGCAACG AATOCTTCCT TCACCACAAA 
CCTCCCCAAC ICCAC6TAAT GTCCACCOlA 
AAATACCTCT ACCAAATCaC ACCCCCTCAC 
TTCCCtAAAC 0TTA6AAA0C ACCTTTCACT 
T6CCTCCTCC CCAAACTCCA CCAACTCCCT 
CGTCTOA AAT CCCCTTCTCT CCACAAATTC 
CCCCCCCTCT CCCACCGCTT CCCCAAACCA 
CACCTCACCA A ACTTCAC AC CCAATCCTCC 
CCTCCCCACC TCCCOAAATA CATCTCCGAA 
GA-A>TOCTGCG AAAAACCCCT GCTGCAAAAA 
CAAATCCCOG CCCATtfTCCG CTCTCTGGCG 
A AA AACTACG CACAACCAAA ACACCTATTC 
CCACACCCGG ACTACTCTGT CCTTGTCCTC 
CTCCAAAAAT CCTCCGCAOC CCC.TCACGCA 
TTCAAACCCC TOCTTCAACA ACCCCACAAC 
CACCTCCOTG AATACAAATT CCACAACOCT 
CAGOTCTCTA CTCGGACCCT CCTCCA ACTA 
TGCTOCAAAC ACCCCCAAGC GAAACCTATC 
CTCAAC6ACC tgtgccttgt CCACCAAAAA 
TCCACCOAAT CTGTCGTTAA CCOCCGTeCfl 
TACCTACCCA AAOAATTCAA CCCACAAACC 
TCCGAAAAAC AACCCeAOAr CAAAAAACAC 
CCGAAAGCAA CCAAACAACA ACTC.AAAGCC 
AAATGCTGCA AAOCTBACGA CAAAGAAACC 
CCTCC6TCTC AGGCT6CACT GflCCCTOTAA 



CTTCCOCACC CTTTTAAAGA CCTCCCTOAG 
TTCCCTC A6.T ACCTTCAGCA 0T0CCCG7TC 
ACCC»*TTCC CTAA AACCTC CGTAOCTOAC 
CACACCCTCT TCGOTCACAA ACTOTCCACT 
ATCCCTCACT CCTCCGCTAA ACAGCAACCC 
CACCACAACC CGAACCTGCC CCCCCTOCTT 
TTCCACCACA ACCAaCAAAC CTTCCTGAAA 
CCCTAtTTCt ACGCACCGCA ACT O CTG TTC 
OAATCCTCCC AGCeOGCTCA CAA AGCGGC A 
CACCAACGTA ACCCGTCTT* TGC A A A A C AG 
CCTCAACeTC CATfCAAAGC CTGGCCAC-TT 
CAATTCGC AC AACTCTCTAA ACTCOTT ACT 
CACCGCGACC TTCTAGACTG CCCACACCAC 
AACCACGAGT CCATCTCTTC TAAAGTGAAA 
TCTCACTOtA TCOCAOAACT- AC A AA agcac 
CCTOACT.TCG TTSAATCAAA ACACCTCTCC 
CTACCTATOT TC6"TCTACCA ATaCCC'TCCT 
CTGCCCCTCG CAAAAACCT A CCAAACTACC 
CACCAAICC? ACCCAAAACT CTTCCACCAA 
CTCA.TCAAAC ACA ACTCCCA A CTCTTC CAA 
CTC-CTCOTTC CCTACACCAA A AACGTACCG 
TCCCOTAACC TGGCTAAACT TCGCTCTAAA 
CCOTOCOtOG-AACACTACCT CTCCCTGCTC 
ACCCCCGfTT CTOAeCCTOt A ACT AAA TGC 
TGCTTCTCCC CTCTACACCT TCACCAAACC 
TTCACTTTCC A66CCCACAT CTCCACCCTC 
ACCCCTCTCC TGGAACTCCT AAAACACAAA 
CTCATCCACC ACTTCGCACC tt'tctstaga* 
TGCTTCCCTG AACAACCT'A A AAAACTGGTA 
tGATACCA TC C 1* 



17) 



1 8B] 



100 . 200 



300 



KpnJ 

Sail 

Pst! 

Xbal 
SphI 

Ba/nHl 



400 



500 



rot? 2 
Pttt 

WAAACfOTACAMTCCCTCCACACtCT(TnCWTCACAAACT(rrCCAnCTTKCACCCTCCCC 
ACGTCTTnCACCCTCTTTACCCACCTCTl^ACAACCCACTtrrnXACACGTCACAA<CCT 

CAAACCT ACCCTC AAATUCTCAaCCTCCCa AAAC ACCaACCCC AACt CA ACCAATC CTTCCT 
KWCCCCCTTTaATCCCACmACCCACTGACaCCCCATntnXCTOCCCTTCCnTI^ 

TCACCACAAACAaACAACCCCAACCTCCCGCCCCTCCnCCTCCCCA.AC Stir 

ACCAACCAACTtCTCTnnKicrrTCHKnccACCCCCCCCACCAAGCAcccrrrcACCT 




678 



pHSAtH2 
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1 8C] 



1 8D] 



7v, * J 
fill 

TCUCCTAATCTCanCaTTKACMCAACCAAC^CCTTCCTCAAAAAAUC 

CCAnACACCTKCCTAACCrtCTirrTCCTTCTTTGCAACCACTTTTKA'iCWCATCCT - 

nCTACCAMTrcaCCCCCTOCCCmCTTCTACCCACCCCAACTCCTCTTCnCC 

TT A SCGTGCCCC AGTMCC AT^CATCCCTCCCCTTCaCCACXACAACCCATTTCCA 

nAAj«mACAAJ«CACCmanCAATCCTCCCACG(«^TC.4CAAAC«CCATC 

ATCmCtrrCCA.UCTCACTTACCAaCTCCaCCACTCTnC«C Srtl 



Jphl 

CCTCCTCCCCA.\ACrCHCCUCTCCCTCACSAAWnAACtt(rrnTCTE CAAAA_ 
CTACKACUCWcmCACacmuaUCTCCTTCCATTCaCACAACACCTTTTCKCCAe 

CACCCTCTWAATCCCCTTCTCtCCWAAATTCCCTCAACCTKATTCAAACC 

ACTTTACCCCAACAUCCTCTTTAACCCACnCCACCTAACTTTCCCACCCCTC 

CTMCCACnECCCCCCTCTCa.\W:CCTTCCC6A.*.«:CACAATTCCCACAACT 

AACr££CCCAUCCCTCCCCMCCCCmCCTCnAACCCTmCA(ACATm 

cTaAAACTccnACTCAcauaAAAcncACAtceMTcacccAecccwccTT nm 
AccwTCAnccAnarmcAACTcicccnAcuacTCCccCTSCAACATC 



1 8EJ 



tttl 

nACACTCCKACAKACCirrCCCCArcTCCCCAAATAWTCTKIAAAACCACCACtCCAT 

TtAtCCCTaCatKACWaCCACaCTTTATtTiCACCCTnTCCTCCTCACCTACACAAGAT 



CTCTTCTAAACTCAAACAATCCTCCCAAAAACCCCTCCTKAAAAATCTCACTCCATCCCACAA 

mcmcmccAcccTTrnccccAaACCTTTnACAcreACCTACCCTaTCATcrrfT 

rrACAAAACCACGAAATCCCCCCCCATCTCCCCTCTCTKCCCCTCACTTtCTTCAAlCAAAACAC 

CCTC CTTT A C C; KC C C rTACACCCCACAGACCCCfCA tTCAACt AACTTAG I II It I WACAKTT 

CTCTCCAAAAACTACCCACiUGCAAAACACCTAnCOACCTATCTICCTCTACCAATACCCtCC J«II 
TTTCATCCCTCrtCCTTTTCTCCATAACa^TCCATACAACaCATCCTTATCaiCCACa 



[01 8 F] 

to,* I 

CMCTMa :»»»SttUXifN«fStSXEX!HMXUtiI4S«iS«mtl« TA * .... 



1 8G] 



•Te**ecQ-K*«I?8I««*S«KK«K«#«?X«««IKg8K«mX4 
cc M *»cI88X!8X»«EEt8IXtXESEXZ8XttfE»mmSSSHXIXEXmEl 
*c*TTc*T*«8EXEEtE88MI8XEIE8Xim88SEEX88?X?8XXEXEEEEXoATc 



TACCTCTCCC 



l» • t 



[Ell 8H] 



Bs . i tHIXE«S«iaX«H«SE««««X8M8ES!8««S5»eT« M « 
"*«" c 8$E?£!^S«828E«88ISI88?«?M8M8?88«4IcTTTTTTc 
e **»*** c 4^88?8ISIg8J88«SI^in}^?S*nS8^?4gg^cctTTtT 
*««**"«»8Ig««88EX8«l8*8g*8II8g8«gIXI8?:«TTTTTAcc 

A A A A ATCCTC^ A x T CCAC TCC TCTTTC$TtS8aCGAa8c8aS$$8t4cCATTT TTTC 

'•«»»cXEEKtfEX3ttEXEtEESXEEfSXttEtfX£l4tXE9lttcT.c ...«t 
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1 9) 



i20] 



HinCIII 



pTIISftco) 18b 




Fok I 




Not I 

AGCTTO 1 AATOAT ACC CCCCOCCCAOTGCTOACOCTCAe 

ACATTACTATCCCCfiO • COCCTCACOACTCCOAOTOTTTA 



H \niltl cohrtU* 



>ln«il I 1 1 • H 



BtrjfH 
Pokl 



G>n«TWaU/CTTT**M I IOC I B an+i I 

mmrmmMrmjaxaunerrti j C I a I 



Lirgtst Uegitnx 
• ISkb 



Large fragrant 
^ | 2.8 k& 



SO 



telAsAUHIalwSer 



lastuacBlaaiBaooBtJtJ^TTAGUAGGAMTTTAAAATMACCCfCAC^tH 
ncM6tSMt:tttcccBt*9aTAATCAncCTCCAAATnTACCTGCCACTGTTTAii 




pSPHSAE J2 



SinHJ 



2 1] 




Fokl eoh.al.. 



HlnMII 




*.5kb Fok I 



IFek 
9m 



I II to 



H I n< 1 1 I v/ ■ » t 1 




rUC33H£AE 



• •(HI | e**ONAK» 




„*$ici pUC3iH5AH 
r.s m «.f u 




a MM I 11 ... u 

Wl U) III Hi M tU, ill Ml HI All 

■ 1 1 • i if ••• ••••■•|soec6COAof oetOAccercAC. •> i «•«..• 1 1 

t..o .««» i«. i «»««o«c oo|coc7CACOACioco*arai i taoic i n 



HI* 

im ii< Mi ut m» c«i *»• 



y,MY32HSA*2 



□ HSA 
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